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Apparaius and Processes, by Robert Hare, 
M. D., Professor of Chemistry in the Uni- 
versity of Pennsylvania. [Communicated 
by the Author. ] 

1, APPARATUS FOR EVOLVING SILICON 
From Fivo-sizicic Acip Gas.—Into a stout 
mahogany block as a basis, two iron rods, A, 
A, are so planted as to extend perpendicu- 
larly, and of course parallel to each other, 
about two feet in height. Upon these rods 
two iron bars are supported horizontally, 
one, B, near their upper extremities, the 
other at the height of about six inches from 
the wooden basis. In the centre of the 
lower bar there is a screw, D, having a han- 
dle below the bar, and supporting above it 
a circular wooden block. Into a hole in 
the upper iron bar, equi-distant from the rods, 
is inserted a hollow brass cylinder, C, which 
at the lower end screws into an aperture in 
acircular plate of brass, E, which is thus 
supported horizontally a few inches below 
the bar. By these means room is allowed 
for the insertion into the cylinder of four 
valve cocks, each furnished with a gallows 
screw. The cylinder is surmounted by a 
stuffing box, through which a copper sliding 
rod, G, passes air tight. The brass plate is 
turned and ground to fit a bell-glass of about 
five inches in diameter, and eight inches in 
height, which is pressed up when necessary 
between the plate and the block by the screw 
D, supporting the block. Within the space 
comprised by the bell-glass, and on one side 
of the centre of the plate, two stout brass 
wires are inserted, one of them insulated by 
a collet of leathers, so as to admit of the ig- 
nition, by a galvanic discharge, of a small 
arch of platina wire, which terminates them. 
The sliding rod, above-mentioned as occupy- 
ing the stuffing box, terminates below the 
plate in an elbow, which supports a cap at 
right angles to the rod, at the same distance 
from the rod as the platina wire, and on the op- 
posite side of it there is a brass cover, H, for 
the cap, supported from the plate. ‘The ar- 
rangement is such that, by a suitable move- 
ment in the sliding rod, made by grasping it 
by the handle G, in which it terminates ex- 
ternally, the cup may be made either to re- 
ceive into its cavity the platina wire, or to 
adjust itself to its cover, H. 

The bell being removed, about sixty grains 
of potassium, in pieces not exceeding more 
than fifteen grains each, are to be introduced 
into the cup, which is then to be adjusted to 
the cover, and the bell secured. In the next 
place, by means of the flexible lead tubes, 
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P, P, P, P, and the gallows screws attached 
to the valve cocks, establish a communica- 
tion severally with an air pump, a self-regula- 
ting reservoir of hydrogen, a barometer 
gage, and a jar over the mercurial cistern 
containing fluo-silicic acid gas. First, by 
means of the air pump exhaust the bell, 
and in order to wash out all remains of at- 
mospheric air, admit hydrogen from the re- 
servoir. Again exhaust, and again admit 
hydrogen. ‘Lastly, exhaust the bell of hy- 
drogem and admit ‘the fluo-silicic acid gas. 
By means of the gage the exhaustion is in- 
dicated and measured, and by the same 
means it will be seen when the pressure of 
the gas within the bell approaches that of the 
atmosphere. When this takes place, the 
cocks being all closed, by means of a calo- 
rimotor, the platina wire is to be ignited, and 
the potassium brought into contact with it. 

A peculiar deep red combustion ensues, 
evolving copiously chocolate colored fumes, 
which, condensing into flocks of the same 
hue, subside throughout the receiver, (ex- 
cepting the color,) like snow in miniature. 
On removing the bell after the potassium is 
consumed, the cup which held it will be 
found to contain silicon, mixed with the flu- 
oride of potassium, and with this indeed the 
whole of the powder deposited is contami- 
nated. Silicuret of potassium is likewise 
formed in the cup, since’on the affussion of 
waiter a fetid evolution of silicuretted hydro- 
gen ensues. By repeated infusions, first in 
cold, and afterwards in boiling water, agree- 
ably to the directions of Berzelius, the sili- 
con is left in the state of a brownish ash-co- 
lored powder. 

Thus obtained, silicon does not appear to 
be acted on either by sulphuric, nitric, fluo- 
ric, or muriatic acids; nor when exposed to 
nitrate of potash, liquified by heat. It seems 
to be soluble for the most part in a mixture 
of nitric and fluoric acid, which by analogy 
we called nitro-fluoric acid; but after expo. 
sure for 18 hours to this solvent, a small por- 
tion of a black matter remained undissolved. 
This is, in all probability, carbon derived 
from the potassium, which, according to Ber. 
zelius, when obtained by Brunner’s process, 
is liable te be combined with carbon. The 
solution of nitro-fluoric acid, decanted from 
the residual black powder into a solution of 
pearlash, gave a copious, white, gelatinous 
precipitate like silex, which, when thrown 
into a large quantity of water, subsided un. 
dissolved. When on subjecting the silicon 
to red hot nitrate of potash, anhydrous ear- 











Improved Process for the Evolution of Boron. vi 


bonate of the same alkali was added, so as 
to co-operate with the nitre, an explosive ef- 
fervescence took place. ll the silicon dis- 
appeared, and a compound resembling the si- 
licate of potash was produced. This ano- 
malous re-action may be considered as cha- 
racteristic of silicon. 
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2, ImpRovED Process ror THE Evouv- 
tion OF Boron.—By means of an appura- 
tus represented by the annexed engraving, I 
have succeeded in evolving boron by the re- 
action of potassium with vitrified boracic 
acid in vacuo, without encountering the evil 
of any explosive action, to which the pro- 
cess, as heretofore conducted, in pleno, has 
been found liable. 
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The impression that the black matter in- 
soluble in the nitro-fluoric acid was carbon, 
is confirmed by the fact, that after the silicon 
had been digested for some hours in strong 
nitric acid, and finally boiled in it to dryness, 
it dissolved in nitro-fluoric acid without any 
such residuum, 
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A circular brass plate is prepared, like the 
plate of an air pump, so as to produce, with 
any suitable receivers properly ground, au 
air-tight juncture. It is supperted on the up- 
per end of a hollow brass cylinder, B, with 
the bore of which it has a corresponding 
aperture. ‘The brass cylinder is about three 
inches in diameter, and six inches in height, 
being inserted at its lower end inju w bloc 
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2 The Valve Cook, o Perfectly Air-Tight Substitute for the Common Cock. 


of wood as abasis, This cylinder receives 
below, a screw, which supports a copper 
tube, C, of about two inches in diameter, so 
as to have its axis concentric with that of 
the cylinder, and to extend about four inches 
above the plate. The copper tube thus sup- 
ported is closed at the upper termination by 
a cup of copper, of a shape nearly hemi- 
spherical, and soldered at the upper edge to 
the edge of the tube; so that the whole of 
the cavity of the cup is within that of the 
tube. Hence the bottom of the cup is ac. 
cessible to any body not larger than the bore 
of the tube, without any communication ari- 
sing between the cavity of the tube, and that 
of any receiver placed upon the plate, over 
the cup and tube, as in the figure. 

Into the side of the cylinder supporting 
the plate, a valve cock is screwed, by means 
of which, and a flexible leaden tube, a com- 
munication with an air pump is opened, or 
discontinued, at pleasure. 

The cup being first covered with a por- 
tion of the vitrified boracic acid, as anhy- 
drous as possible, and finely pulverized, the 
potassium is introduced, and afterwards co- 
vered with a further portion of the same 
acid, two parts of the potassium being used 
for one of the acid. A large glass receiver 
is now to be placed on the plate, secured by 
rods, A, A, concentric with the tube and 
cup; from the heat of which the glass is to 
be protected by a bright cylinder of sheet 
brass, 8S, placed around it so as to be con- 
centrical with the receiver and tube. 

The apparatus being so prepared, and the 
receiver exhausted of air by means of the 
air pump, an incandescent iron is introduced 
through the bore of the tube, so as to touch 
the bottom of the copper cup. In a short 
time a re-action commences, which aiding the 
influence of the hot iron, renders the cup 
and its contents red hot. A deep red flame 
appears throughout the mass, after which 
the re-action lessens and the heat declines. 

When the cup has become cold, the air is 
admitted into the receiver and the contents 
are washed with water. If any of the acid 
has escaped decomposition, it may be re- 
moved by boiling the mass with a solution of 
potash or soda, After this treatment and due 
desiccation a powder will remain, having the 
characteristic color and properties of boron. 

The additional valve cock, represented in 
the figure, gives the option of introducing 
dry hydrogen for the purpose of washing out 
atmospheric air, as described in the process 
for silicom 





3. Descriprion OF THE VaLvE Cock, Aa 
PERFECTLY AIR-TIGHT SUBSTITUTE FOR THE 
commMoNn Cock, ALLUDED TO IN THE PRECE- 
ping ArticLtes.—This figure is intended to 
illustrate the construction of a substitute for 
a common cock, which I have been accus- 
tomed to call a valve cock. It was devised 
by me about twenty years ago, among a num. 
ber of other analogous contrivances, and 
seems upon the whole less liable to fail than 
any other which I have tried. The engrav- 
ing represents a longitudinal section of the 
valve cock. Ata is a piston with a collar 
enclosed in the stuffing box 6, so as to be 
rendered air-tight by means of oiled leather. 
Hence the piston may be turned or made to 
revolve on its axis, while incapable of other 
motion. Upon the end of the piston a thread 
for a screw is cut, which fits into a female 
screw in the brass prism ¢, so as to cause 
this prism to approach to, or retreat from a 
bearing, covered by leather, in the centre of 
which there is a perforation, 0 0, communica. 
ting with one of the orifices of the instru. 
ment. This orificé is surrounded by the 






































male screw d, so that by means of this screw 
the valve-cock may be fastened into an ap- 
propriate aperture, properly fitted to receive 
it, subjecting an interposed leather to such 
pressure as to create with it an air-tight 
juncture. The prism c has two of its four 
edges cut off (see fig 2) so as to allow a free 
passage by it, reaching to the lateral perfo- 
ration terminating in another orifice, over 
which there is a gallows screw, g. By 
means of this gallows screw, when requisite, 
a brass knob, such as that represented by 
fig. 3, soldered to a leaden pipe, may be 
fastened to the valve cock. The juncture is 
rendered air tight by the pressure of the 
screw in the gallows, upon a leather which 
is kept in its place by means of the nipple a. 

The method last mentioned of producing 
an air-tight juncture, was contrived by me 
about seven years ago, and proves to be of 
very great utility. There is no other mode 
with which I am acquainted, of making a per- 
fectly air-tight communication, between the 
cavities previously separated, at all compa- 
rable to this in facility. 





On destroying the Bad Effects of Smoke from 
Wood, Coai, Gc. By Warson Farris. To 
the Editor of the Mechanics’ Magazine, and 
Register of Inventions and Improvements. 

S1r,—I have recently ascertained by expe- 
riment on light, heat, &c. that by a very sim- 
ple constructed furnace, I have succeeded in 
destroying all the bad effects of smoke raised 
from wood, coal, or other fuel, and thinking it 
may be beneficial when applied to steam car- 
riages, I am induced to write to you for in- 
formation, as my business will not allow me 
to visit the city of New-York very soon. You 
will excuse me for addressing you on the sub- 
ject, as I have not sufficient knowledge of 
steam carriages, or of the people who are in- 
terested in them, to pursue a more proper 
course ; and you will confer a favor on me, 
whether the improvement is beneficial or not, 
to give me a letter in answer as soon as conve- 
nient. Respectfully, Watson Farris. 

Nantucket, llmo. 15, 1833. 


[If our correspondent has accomplished the 
construction of such a furnace as he describes, 
he will render an essential service to the world 
hy taking measures to bring his invention into 
immediate practical operation. If he purposes 
to secure a patent, we advise him to do it forth- 
with ; and when we can publish a full descrip- 
tion of it, with such drawings as may be ne- 
cessary, without prejudice to his imterest, we 
shall gladly do so, if he will favor us with 
them.—Ep, Mec. Mac.}) 

















































Destroying the Effects of Smoke.—A Capital Suggestion.—Public Observatory, 23 


A Carirat Sueorstion.—The writer of 
a pleasant and ingenious article in the Medi- 
cal Magazine, entitled Medical Chit-chat, 
addressing himself to the editor, asks, ‘‘ Does 
it ever strike you how much our manufac. 
turers or owners of steam engines might in- 
crease public comfort and health, by the 
simple process of attaching vapor bath rooms 
to their waste steam-flues? Every puff of 
this wasted steam would make a bath for a 
limb, and several would fill a box capable of 
containing some dozen persons, sitting, in 
the fashion of vapor baths in Russia and 
Turkey. On board steamboats on the Mis- 
sissippi, they would be highly advantageous. 
The steam necessarily wasted there is enough 
for a perpetual bath, day and night. When- 
ever voyages on the ocean are common in 
steamships, this will be thought of. The vapor 
bath which failed some time ago, in Boston, 
was at too high a price. Thousands, espe- 
cially of laborers, who get begrimmed and 
sooty in the week, would pay six or twelve 
cents a week for the privilege of using this 
steam, now wasted, and which might be af- 
forded atthis price. Luxury might have its 
champooners, its heating rooms, and couch- 
es, and oil, and coffee. Labor would be bet- 
ter pleased with a simple soaking for six 
cents. I am confident it could be afforded 
at that price, wherever steam engines are at 
work. In Birmingham it would suppress in. 
temperance, for bathing has a wonderful ef- 
fect in soothing the irritation of the stomach, 
and bowels, and head, and heart, and skin, 
on which grog-selling thrives. We are tem. 
perate enough, but not too clean, in the Uni- 
ted States; that is, we are the most tem. 
perate northern nation.” —[Boston Evening 
Transcript. ] 





Pusiic OsservaTory.—A correspondent, 
who signs himself “A Man of Kent,” says, 
“Last week, for a shilling, I was able to 
make acquaintance with an aquatic world, 
whose existence I, till then, had never been 
aware of. ‘The ‘ Hydro-oxygen Microscope’ 
convinced me that a dew-drop may be as full 
of moving beings as Almack’s. But I have 
been all my life—or half my life—that is, 
all the nights of it,—desiring a nearer ac- 
quaintance with the stars; and I wish that 
my honest shilling could procure me admis. 
sion to some observatory, where I could con- 
template those enormous evidences of the 
Creator’s power with as much ease as I did 
the minute atoms whose existence I had nev. 
er known of before.” The hint appears to 
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us well worthy the attention of those who 


have capital and enterprise. We have little 
doubt that the prevailing desire for knowledge 
would render a cheap observatory one of the 
most attractive objects in the metropolis. 





New Writine Parer.—A new writing 
paper has just been introduced, which, by 
means of a chemical operation it undergoes, 
has the singular property of becoming per- 
fectly black whenever it is touched with any 
fluid. It is only necessary, therefore, to 
write on this paper with a pen dipped in 
clean water, to produce a distinct and legi- 
ble communication.—[ London paper. ] 





Proressor Henry’s Macnet.—An arti- 
ficial magnet has recently been constructed 
by Professor Henry, of Princeton College, 
which far surpasses in power every thing of 
the kind. A number of interesting experi- 
ments on the subject of electro-magnetism, 
were exhibited by means of this wonderful 
instrument, in the presence of the students, 
and a large number of gentlemen assembled 
to attend the commencement. 

Upon one trial of its strength, it was found 
to be capable of raising between three and 
four thousand pounds, and we learn that, with 
some farther modifications of the apparatus, 
the magnet will probably be able to sustain 
upwards of four thousand pounds. 

Professor Henry has also made important 
improvements in the construction of the gal- 
vanic battery, when it is to be applied to the 
production of a magnetic power. ‘The parti- 
culars of his improvements we are unable to 
explain, but, for the sake of science, we hope 
that this gentleman will soon give to the 
public a full account of the improvements, 
and of their important results.—[ New-York 


Standard. ] 





Arr Powrr.—A power, which has never 
been applied in mechanics to any useful 
purpose, save that of turning wind-mills, (a 
very inferior application, when water or 
steam can be afforded,)—we mean the power 
of air—is likely, by some accounts, to su- 
persede both steam and water. And it is a 
little singular that the new mode of applying 
this power suggested itself almost simulta- 
neously to two persons, separated by an 
ocean three thousand miles wide. Mr. 
Ericsson, of London, has, it seems, taken 
out a patent for an improved method of ap. 
plying heated air, by which he proposes to 
make a saving of eight-tenths of the fuel 
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now consumed in generating steam. An 
engine of one horse power has been kept 
in operation, by this means, during three 
months, with complete success. As if, how- 
ever, in all great improvements in the ap- 
plication of mechanical power, Yankee in- 
genuity were destined to excel that of all 
other nations, Mr. Treadwell, of Boston, 
comes forward with a plan so to compress 
and exhaust air as to make it answer all the 
purposes of steam ; the result being equally 
brilliant with that of Mr. Ericsson’s, while 
the means used show a still greater triumph 
of art. Mr. Treadwell proposes to dispense 
with both boilers and heat! Whether or 
not, in economy of application, Mr. Tread- 
well’s be the greater improvement, we do 
not know. We infer that it is: for we 
cannot conceive how the first cost of the 
apparatus, to be employed by Mr. Tread- 
well, or the expense of working it, can 
compare with the first cost of steam engines 
and the heavy charges for the supply of 
fuel. And supposing it to be as safe, as we 
presume it is economical, the improvements 
of Mr. ‘Treadwell may be considered the ne 
plus ultra in the application of mechanical 
power. 





On THE PRoximaTE Causes oF WINDS AND 
Storms.—The four following propositions may 
be regarded as statements of general facts, 
which have been sufficiently established by nu- 
merous observations in various parts of the 
world. 

Ist. That part of the great ocean which lies 
between the thirtieth parallel of latitude on 
both sides of the equator is constantly swept 
by a wind varying but a few points from the 
east. 

2d. Between the latitudes of 80 and 60 de- 
grees, in both the northern hemispheres, west- 
erly winds predominate over those from the 
east quarter, in a ratio probably somewhat 
greater than that of three to two. 

3d. There is in all latitudes (a few trades of 
limited extent where local causes have a decided 
effect excepted) a predominance of winds 
blowing from the poles towards the equator, 
over those moving in the opposite direction, 
but this predominance is not so well marked 
and decided as that of the westerly over the 
easterly winds, between the latitudes of 30 and 
60 degrees. 

Ath. During the warm weather within the 
temperate, and at all seasons within the limits 
of the torrid zone, the fall of rain is often ac- 
companied by lightning, thunder, and violent 
winds, constituting what is commonly called 
a thunder-storm. Thunder-storms generally 
commence between mid-day and sun-set, and 
move from west to east.—[Prof. Mitchell.] 4 
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Plan for Railroad Turn-Outs.—To calculate the Transfer of Water, ¢c. 
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Plan for Railroad Turnouts. [Communicated 
by the Inventor for the American Railroad 
Journal, and Advocate of Internal Improve- 
ments. | 

The advantages that this plan of turnout 
has over the various plans now in use consist 
in the great diminution of curvature, viz. in- 
stead of moving the portable end of the bars, 

A A, sufficiently to form a connection with the 

double track, which must be sufficient to give 

clearance to the flange of wheels between the 
rails, as in the present mode, the rails AA 

move only one inch, and, as per description of di- 

agram, one rail of the turnout and one of the 

single track move alternately into its place, to 

form the required connection with the bars A 

A, and out of its place to give clearance to the 

flange of wheels ; the objection to the bars b 

and c being loose at one end is overcome by 

the wheels taking a bearing upon the perma- 
nent rail of the track, laying alongside of and 
nearly parallel. 

A Aare the portable bars, or switches, on the 
single track ; B B are bars of the same track ; 
and C C are the bars terminating or commen- 
cing a double track. A A connect by means 
of cross rods a a a a, bc are connected by cross 
rods, and are portable at one end in like man- 
ner to A A; the cast iron arch G, the levers 
E E, and the vertical shaft F, are the appara- 
tus for working the different bars by means of 
tue connecting rods hi. It may be necessary 
to mention that E is a double lever, and the pro- 
portion from F to either end is as one is to 
three. b and c compose one bar of each track, 
and are connected to the long end of the lever 























both tracks according to their different posi- 
tions, and are connected to the short end of the 
lever E by the connecting rod i. It will rea- 
dily be perceived by a reference to the diagram 
that, by moving the lever D, fig. 1, in the posi- 
tion of D, fig.2, D and E being both permanent- 
ly fixed upon the vertical shaft F, which pass- 
es through the cast iron arch G, you will move 
the bars A A to connect with the double track, 
and at the same time move the bar c into its 
ne place, which, being connected with the 

ar 6, is drawn out of its place, to give clear- 
ance to the flange of the wheels, and by 
moving the lever D in the position of fig. 
1, you bring A A back in their original po- 
sitions; you move 6 against the bar C in 
its working position, and move c out of its 
place, to give elearance to the flange of the 
wheel. The bars A A have been calculated in 
the diagram to diverge one inch from a straight 
line, and by running the same curvature regu- 
larly from a tangent, the permanent end of the 
bar c, or C C, will diverge four inches from a 
straight line—that is, calculating the bars to be 
164 feet long by 2 inches wide—and will give 2 
inches clearance for flanges of wheels and a 
curvature of a fraction over 2° 15’. 





An Investigation of a Formula for calcula- 
ting the Transfer of Water from one Level 
to another, by the Lockage of Boats in Ca. 
nals. By S.C. Watker. [From the Jour. 
nal of the Franklin Institute. ] 

The natural tendency of fluids towards a 
level, or state of equilibrium, renders it easy ta 
transfer water from the summit level to thé 


B by the connecting rod &. A A form bars of lowest level, by the simple opening of gates. 
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When there is a scarcity of water in the sum- 
mit level, the deficiency may be supplied by 
stationary Steam engines, and the loss from 
evaporation, leakage, and other causes, pro- 
vided for. It is an inquiry of importance whe- 
ther there may not sometimes be, in the circum. 
stances of the country through which canals 

ass, natural means, of which advantage can 

e taken to effect a transference of water from 
the lowest to the summit level. Should such 
means present themselves, the expediency of 
using them to effect this transfer, in any pro- 
posed canal, would be determined by an esti- 
mate of the expense of locks adapted to the 
purpose, of the time lost by lockage, and the 
value of the water thus raised to the summit 
level, or omitted to be drained away. 

With these statistics, the present inquiry has 
no concern, its object being to ascertain whe- 
ther such transference is possible in any in- 
stance, and if so, in what instances, and under 
what circumstances it is possible. 

Make = the length, in feet, in the clear of 

a lock. 
1 = the average length, in feet, of a 
boat. 
w’ = the width, in feet, in the clear of 
a lock. 
w” = the average width, in feet, of a 
boat. 
d’ = the difference, in feet, of the le- 
vels above and below the lock. 
d” = the average depth, in feet, of the 
water displaced by the boat go- 
ing from the upper to the lower 
level. 
d’” = the same for the boat returning 
from the lower to the upper level. 
m = the factor by which a cubic foot 
of water must be multiplied to 
obtain its weight in parts of a ton 
avoirdupois. 

Then m I’ w' d' = the tons of water required 
to raise the water in the lock 
from lower to upper level. 

ml w" d” = the tonnage of the boat de- 

scending. 
ml’ w" d'” = the tonnage of the boat as. 
cending. 
In canals where there are 
no lateral reservoirs, 

ml'w' d’ = the constant loss of water 
transferred from upper to 
lower level by locking a boat 
in either direction. 

m Ll" w" d = the tons of water transferred 
upwards by the descending boat, by virtue of 
the fixed gates used as fulcra.. These tons are 
first transferred above the upper gates by ad- 
mission of the boat into the lock, by virtue of 
the fixedness of the lower gates ; the contrary 
supposition involving the absurdity of main- 
taining that the lock receives the addition of 
m lL" wo" d" tons without raising the level. The 
same amount ml” w" d” tons is again trans- 
ferred from the lower level into the lock, by the 


To calculate the Transfer of Water from one Level to another, by Lockage. 


removal of the boat below the lower gates, by 
virtue of the fixedness of the upper gates. The 
contrary supposition involves the absurdity of 
maintaining that one horse can by his single 
strength elevate a number of tons, ml” w” d”, 
through a height d”, without any mechanical 
advantage. 

The same reasoning may be applied to the 
ascending boat. 

m lw" d’” = the tons transferred from the 
lock to the lower level by admission of the as- 
cending boat, by virtue of the fixedness of the 
upper gates, and again transferred from the 
upper level to the lock by removal of the boat 
upwards, by virtue of the fixedness of the low- 
er gates. The contrary hypothesis involving 
similar absurdities. 

It will now be easy to deduce a formula for 
expressing the transfer of water by the two 
operations of locking a boat downwards and 
upwards, whatever be the load of the boat in 
either direction. 

Make T = the number of tons thus trans- 
ferred from one level to the other by this double 
operation, the positive value being upwards 
from lower to upper level, the negative value 
downwards from upper to lower level. 


T=m(l' wo" d’—l'w" d” —2l'w' d).....(1) 

= m $0" w" (dl — db") 20 w' d’| ..sssssecscsece (2) 

Make p = the factor by which /” must be 
multiplied to equal /’. 


g = similar factor for w” to produce 
w’, 
Pp ad =: a 
gw" a w’ 
Substituting the values of J’ and w’ in (2) 
T —_ m)} 1" w" (d” an ad”) —2p q l”’ w"’ a’ 
= ml" ww” (d’ —d” —2pq a’)... (3) 

In this formula the conditions to be fulfilled 
in order that T may be positive, in other words 
that there be a net transfer from the lower to 
the upper level, is that d” > (d'”" +2 pqd’, 
This is manifestly possible ; for by construct. 
ing the boat to fit closely to the sides and end 
of the lock, 2 p q may be diminished at plea. 
sure, and d’ may be taken of any amount, how- 
ever small. In practice the natural limit to the 
smallness of d’ depends upon ‘the cost of 
locks and the value of time lost in leckage 
through a multiplicity of locks; d’” may be the 
depth of water displaced by an empty boat, d” 
by a loaded boat ; in such an instance the above 
conditions may be verified, even without late- 
ral reservoirs for diminishing the loss from dif- 
ference of level. 

The same formula will readily enable us to 
calculate the transfer of water in those canals 
whose locks are provided with lateral reser- 
voirs. 

Make a = the factor by which the loss 2 m p 
q lw" d’ must be multiplied, in order to be 
equal to the diminished loss caused by the use 
of lateral reservoirs. Then we have 
oy ==m Iw” d”’ a d’” “alk 2ap q d’).«.(4) 


Then 







































Where the condition of a net gain being made 
by transference from the lower to the upper 
lovel is d”> (d” + 2apqd’.) 

I am indebted to Mr. Millington of this city 
for information that a reward of £500 was of- 
fered for the invention of a method by which, 
without any foreign moving force, the loss trom 
lockage in the Regent’s canal, London, might 
be reduced to 0. Such a reduction appears to 
be impossible in that canal, from the circum- 
stance that the annual average is d’ <d’’, and 
therefore, for a stronger reason, is d” < (d’” +- 
2Zapqd). 

The value of the factor a in the canal is 4, 
and the loss from difference of level is dimi- 
nished by lateral reservoirs to ,\, of that which 
would otherwise be made. 

The formula (4) has been prepared for one 
lock with two gates, it is obvious that the same 
holds true of each of the locks of a canal. It 
is general, and embraces all the varieties of 
locks. 

Make D” = the annual average of depth of 

water displaced by descending 
boat. 


D’’ = that by ascending boat. 


n = the number of passages of boats 
from summit level to lowest level 
and back, then, if all the locks 
are constructed alike, 


Make A = the annual amount transferred 
from one level to the other, posi- 
tive value upwards. 

A=m n sad w" (D’ —D"” —2apq 
OF Denicconnane (9) 
Where the condition of positive gain is D” > 
(D" + 2apqd). 


The same formula will enable us to deter- 
mine in any proposed canal where D” is much 
greater than D’’, the smallest number of locks 
with which a given difference of level A may 
be overcome consistent with the above condi- 
tion, viz. that there shall be an annual gain of 
water transferred from the lowest to the sum- 
mit level. In this case 


nd’ = A andn =o. Putting & for n in ......(5) 


A= m1" w” (D"” —D” —Qapg d’) sess (6) 


From which n disappears and the condition 
remains as before 


D’> (D" +2 apqd) 


Transferring D’’ to the other side of the ine- 
quality, we have 


(D’— D’”) > 2apqd......(7) 
Dividing this inequality (7) 





For d’ put its value A 
® 


To calculate the Transfer of Water from one Level to another, by Lockage, 


” i , 

a Fk... 
2apqen 

From the inequality (9) it appears that the 
smallest integer value of m admissible under 
the above condition, is such that the quotient 
arising from the division of A by it, must be 
less than the numerical value of the expression 


7" ace oa ’ . P 
_.—— ; whene = as in the Regent’s 








canal, the inequality (9) becomes 
f ut aun 
De ee) Qin) 
Pq n 

In the Schuylkill we have D” > D’", be. 
cause the amount of descending tonnage of an- 
thracite coal far exceeds the amount of ascend. 
ing tonnage. It is therefore manifest that the 
condition (&,) or (9,) as well as (10,) is possi. 
ble in this canal. It is not my object te inquire 
at present concerning the amount of ascending 
and descending tonnage, a reference to the sta- 
tistics of this canal would furnish any one with 
the means of assigning the value to the first 
member of these inequalities, and thence to de- 
duce the number of locks required, and the 
descent of each, subject to the condition that 
the annual result of lockage on that eanal 
should be a transference of a certain number 
of tons of water from the tide water of the 
Schuylkill river to the summit level of the 
Schuylkill canal. 

The above demonstration rests upon the 
principle of equivalence of action and re-aetion. 
In the motion of cars or carriages on roads 
or railroads, this re-action is not perceptible; 
the theory of gravitation shows that it exists ; 
let m = the mass transferred on a road; let » 
= the number of miles on the arc of the earth’s 
circumference through which the car moves ; 
then m n = the momentum in this are of rota- 
tion round the earth’s axis thus effected by 
using successive points of this cireumference 
as fixed fulcra ; then it is evident that there ex. 
ists an equivalent motion in the contrary direc. 
tion of the same arc. This cannot take place 
among the particles at the earth’s surface; ac- 
cordingly, a motion of the earth’s mass takes 
place, which, resolved in the same arc, is equiva- 
lent and contrary. In the motion of boats this 
re-action takes place immediately and pereepti- 
bly by virtue of the same law. If a number of 
tons of coal be transported on the banks of the 
Schuylkill canal, an equivalent contrary mo. 
tion of the earth’s mass takes place unper- 
ceived; but if the same number of tons of coal 
be transported in the canal through the same 
space, then an equal number of tons of water 
are transferred by re-action through the same 
space in a contrary direction. 

My only aim in the above communication has 
been to demonstrate a principle first applied to 
canals by Dr. Dewees, of Pottsville, Pennsyl. 
vania, Journal Franklin Institute, vol. xi. p. 
111. 

en August 21st, 1833. 
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MEMOIRS OF BENJAMIN FRANKLIN: 
Compiled for the Mec’: anics’ Magazine. 

For the condensed sketch of the life of this distinguished 
individual we are indebted chiefly to his own Auto-biog- 
raphy—although we have drawn largely upon an admirable 
little volume, published in London, under the superintend- 
ance of the “ Society for the Diffusion of Usetul Know- 
ledge," entitled the “ Pursuit of Knowledge under Diffi- 
culties.’"—Ep. Mecu. Maa.} 


Columbia, rising into wealth and power, 

Unites her fame with Pranxiin’s natal hour. 
FRANKLIN, Who struck with awe his country’s foes, 
And great betore a venal Senate rose. 

Artisis, Who in your humbler stations stand, 
Earning your bread by Labor’s active hand, 

He Jeti the lesson to your useful class— 

Unheeded shalt the great example pass ? 


McCreery's TRIBUTE TO THE PREssS. 


Fromm my earliest years I had been passion- 
ately fond of reading, and f laid out in books all 
the money | could procure. I was particularly 
pleased with accounts of voyages. My first ac- 
quisition was Bunyan’s collection in small se- 
parate volumes. ‘hese I afterwards sold, in 
order to buy a historical collection by R. Burton, 
which consisted of small cheap volumes, a- 
mounting in all to about forty or fifty. My 
father’s little library was principally made up 
of books of practical and polemical theology. I 
read the greatest part of them. I have since 
often regretted, that at a time when I had so 
great a thirst for knowledge, more eligible books 
had not fallen into my hands, as it was then a 
point decided that I should not be educated for 
the church. There was also among my father’s 
books, Plutarch’s Lives, in which I read con- 
tinually, and I still regard as advantageously 
einployed the time I devoted to them. | found, 
besides, a work of De Foe’s, entitled an Essay 
on Projects, from which, perhaps, I derived im- 
pressions that have since influenced some of the 
principal events of my life. 

My inclination for books at last determined 
my father to make me a printer, though he had 
already a son in that profession. My brother 
had returned from England in 1717, with a press 
and types, in order to establish a printing-house 
at Boston. This business pleased me much 
better than that of my father, though | had still 
a predilection for the sea. ‘Io prevent the ef- 
fects which might result from this inclination, 
my father was impatient to see me engaged 
with my brother. I held back for some time; at 
length, however, I suffered myself to be persua- 
ded, and signed my indentures, being then only 
twelve years of age. It was agreed that I should 
serve as an apprentice to the age of twenty-one, 
and should receive journeyman’s wages only 
during the last year. 

In a very short time I made great proficiency 
in this business, and became very serviceable to 
my brother. I had now an opportunity of pro- 
curing better books. The acquaintance I ne- 
cessarily formed with booksellers’ apprentices, 
enabled me to borrow a volume now and then, 
which I never failed to return punctually and 
without injury. How often has it happened to 





me to pass the greater part of the night in read- 
ing by my bed-side, when the book had been 
lent me in the evening, and was to be returned 
the next morning, lest it might be missed or 
wanted. 

At length Mr. Matthew Adams, an ingenious 
tradesman, who had a handsome collection of 
books, and who frequented our printing-house, 
took notice of me. He invited me to see his 
library, and had the goodness to lend me any 
books I was desirous of reading. I then tooka 
strange fancy for poetry, and composed several 
little pieces. My brother, thinking he might 
find his account in it, encouraged me, and en- 
gaged me to write two ballads. One, called the 
Light-house Tragedy, contained an account of 
the shipwreck of Captain Worthilake and his 
two daughters; the other was a sailor’s song, on 
the capture of the noted pirate called Teach, or 
Black-beard. ‘They were wretched verses in 
point of style, mere blindmen’s ditties. When 
printed, he despatched me about town to sell 
them. ‘The first had a prodigious run, because 
the event was recent, and had made a great 
noise. 

My vanity was flattered by this success ; but 
my father checked my exultation, by ridiculing 
my productions, and telling me that versifiers 
were always poor. I thus escaped the misfor- 
tune of being a very wretched poet. But as the 
faculty of writing prose has been of great ser- 
vice to me in the course of my life, and princi- 
pally contributed to my advancement, I shall 
relate by what means, situated as I was, I ac- 
quired the small skill I may possess in that 
way. 

When about sixteen years of age, a work of 
Tryon fell into my hands, in which he recom- 
mends vegetable diet. I determined to observe 
it. My brother being a bachelor did not keep 
house, but boarded with his apprentices in a 
neighboring family. My refusing to eat ani- 
mal food was found inconvenient, and I was 
often scolded for my singularity. JT attended to 
the mode in which Tryon prepared some of 
his dishes, particularly how to boil potatoes 
and rice, and make hasty puddings. I then 
said to my brother, that, if he would allow me 
per week half what he paid for my board, I 
would undertake to maintain myself. The 
offer was instantly embraced, and I soon found 
that of what he gave me I was able to save 
half. This was a new fund for the purchase 
of books ; and other advantages resulted to me 
from the plan. When my brother and his 
workmen left the printing-house to go to din- 
ner, | remained behind, and despatching my fru- 
cal meal, which frequently consisted of a bis- 
cuit only, or a slice of bread and a bunch of 
raisins, or a bun from the pastry cook’s, with a 
class of water, I had the rest of the time till 
their return for study ; and my progress there- 
in was proportioned to that clearness of ideas, 
and quickness of conception, which are the 
fruit of temperance in eating and drinking. 
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It was about this period, that, having one 
day been put to the blush for my ignorance in 
the art of calculation, which I had twice failed 
to learn while at school, I took Cocker’s Trea- 
tise of Arithmetic, and went through it myself 
with the utmost ease. I also read a book of 
Navigation, by Seller and Sturmy, and made 
myself master of the little geometry it con- 
tains, but I never proceeded far in this science. 
Nearly at the same time I read Locke on the 
Human Understanding, and the Art of Think- 
ing, by Messrs. Du Port Royal. 

hile laboring to form and improve my 
style, I met with an English Grammar, which 
I believe was Greenwood’s, having at the end 
of it two little essays on rhetoric and logic. 
In the latter I found a model of disputation 
after the manner of Socrates. Shortly after I 
rocured Xenophon’s work, entitled Memorable 
Phings of Socrates, in which are various exam- 
ples of the same method. Charmed to a degree 
of enthusiasm with this mode of disputing, I 
adopted it, and renouncing blunt contradiction, 
and direct and positive argument, I assumed 
the character of a humble questioner. ‘The 
perusal of Shaftsbury and Collins had made 
me a sceptic; and being previously so as to 
many doctrines of Christianity, | found So- 
crates’ method to be both the safest for myself, 
as well as the most embarrassing to those 
against whom I employed it. It soon afforded 
me singular pleasure; I incessantly practised 
it; and became very adroit in obtaining, even 
from persons of superior understanding, con- 
cessions of which they did not foresee the con- 
sequences. Thus I involved them in difficul- 
ties from which they were unable to extricate 
themselves, and sometimes obtained victories, 
which neither my cause nor my arguments 
merited. 

This method I continued to employ for some 
years; but I afterwards abandoned it by de- 
grees, retaining only the habit of expressing 
myself with modest diffidence, and never 
making use, when I advanced any proposition 
which might be controverted, of the words 
certainly, undoubtedly, or any others which 
might give the appearance of being obstinate- 
ly attached to my opinion. I rather said, I 
imagine, I suppose, or it appears to me, that 
such a thing is so or so, for such and such 
reasons; or it is so, if I am not mistaken. 
This habit has, I think, been of considerable 
advantage to me, when I have had occasion to 
impress my opinion on the minds of others, 
and persuade them to the adoption of the mea- 
sures I have suggested. 

In 1720, or 1721, my brother began to print 
anew public paper. It was the second that 
made its appearance in America, and was en- 
titled the ““ New-England Courant.” The only 
one that existed before was the “ Boston News 
Letter.” Some of his friends, I remember, 
would have dissuaded him from this undertak- 
ing, as a thing that was not likely to succeed ; 





a single newspaper being, in their opinion, 
sufficient for all America. 

An article inserted in our paper, upon some 
political subject which I have now forgotten, 
gave offence to the Assembly. My brother 
was taken into custody, censured, and ordered 
into confinement fora month. I was also ta- 
ken up, and examined before the council; but, 
though I gave them no satisfaction, they con- 
tented themselves with reprimanding, and then 
dismissing me. 

My brother’s enlargement was accompanied 
with an arbitrary order from the House of As- 
sembly, “’That James Franklin should no long- 
er print the newspaper entitled the ‘ New- 
England Courant.’” In this conjuncture we 
held a consultation of our friends at the print- 
ing-house, in order to determine what was to 
be done. Some proposed to evade the order, 
by changing the title of the paper; but my 
brother thought it better that it should in fu- 
ture be printed in the name of Benjamin 
Franklin; and it was resolved that my old in- 
dentures should be given up to me with a full 
and entire discharge written on the back. 

Some time afterwards a new difference aris- 
ing between my brother and me, I ventured to 
take advantage of my liberty, presuming that 
he would not dare to produce the new con- 
tract. It was undoubtedly dishonorable to 
avail myself of this circumstance, and I ree- 
_ this action as one of the first errors of my 
11e. 

These differences with my brother still con- 
tinuing, I determined on going to New-York, 
the nearest town in which there was a print- 
ing-house. My friend Collins undertook to fa- 
vor my flight. He agreed for my passage with 
a captain of a New-York sloop, to whom he 
represented me as a young man of his acquaint- 
ance, who had an affair with a girl of bad 
character, whose parents wished to compel 
me to marry her. I sold part of my books to 
procure a small sum of money, and went pri- 
vately on board the sloop. By favor of a good 
wind, I found myself in three days at New- 
York, nearly three hundred miles from my 
home, at the age only of seventeen years, with- 
out knowing an individual in the place, and 
with very little money in my pocket. 

From thence, after a stay of two or three 
days, I went to Philadelphia, where I arrived 
in my working dress, my best clothes being to 
come by sea. I was covered with dirt; my 
pockets were filled with shirts and stockings ; 
I was unacquainted with a single soul in the 
place, and knew not where to look for a lodg- 
ing. Fatigued with walking, rowing, and 
having passed the night without sleep, I was 
extremely hungry, and all my money consist- 
ed of a Dutch dollar, and about a shilling’s 
worth of coppers, which I gave to the boatmen 
for my passage. As I had assisted them in 
rowing, they refused it at first; but I insisted 
on their taking it. In this manner I went 
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through Market street to Fourth street, and 
passed the house of Mr. Read, the father of 
my future wife. She was standing at the door, 
observed me, and thought with reason that I 
made a very singular and grotesque appearance. 

In Philadelphia there were but two printers, 
and they appeared destitute of every qualifica- 
tion necessary in their profession. Bradford 
had not been brought up to it, and was very il- 
literate. Keimer, though he understood a lit- 
tle of the business, was merely a compositor, 
and wholly incapable of working at press. 
With him [ obtained employ. One day, Kei- 
mer and I being at work together near the win- 
dow, we saw the Governor and another gen- 
tleman, Colonel French, of Newcastle, hand- 
somely dressed, cross the street, and make di- 
rectly for our house. We heard them at the 
door, and Keimer, believing it to be a visit to 
himself, went immediately down; but the Go- 
vernor inquired for me, came up stairs, and 
with a condescension and politeness to which I 
had not at all been accustomed, paid me many 
compliments, desired to be acquainted with me, 
obligingly reproached me for not having made 
myself known to him on my arrival in the 
town, and wished me to accompany him to a 
tavern, where he and Colonel French were go- 
ing to taste some excellent Madeira wine. 

was, I confess, somewhat surprized, and 
Keimer appeared thunderstruck. I went, how- 
ever, with the Governor and the Colonel toa 
tavern at the corner of Third street, where, 
while we were drinking the Madeira, he pro- 
posed to me te establish a printing-house. He 
set forth the probabilities of success, and him- 
self and Colonel French assured me that I 
should have their protection and influence in 
obtaining the printing of the public papers of 
both governments; and as I appeared to doubt 
whether my father would assist me in this en- 
terprize, Sir William said he would give me a 
letter to him, in which he would represent the 
advantages of the scheme, in a light which he 
had no doubt would determine him. It was 
thus concluded that I should return to Boston 
by the first vessel, with the letter of recom- 
mendation from the Governor to my father. 
Meanwhile the project was to be kept secret, 
and I continued to work for Keimer as before. 

Towards the end of April, 1724, a small ves- 
sel was ready to sail for Boston. I took leave 
of Keimer upon the pretext of going to see my 
parents. We arrived at Boston after about a 
fortnight’s passage. 

The Governor’s ietter appeared to excite in 
my father some surprize ; and though he could 
not approve Sir William’s proposal, was yet 
pleased that I had obtained so advantageous a 
recommendation as that of a person of his 
rank, and that my industry and economy had 
enabled me to equip myseif soc handsomely in 
so short a period. 

On my arrival in Philadelphia I delivered my 
father’s ietter to Sir William: he thought him 
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too prudent. ‘There was a difference, he said, 
between individuals: years of maturity were 
not always accompanied with discretion, nei- 
ther was youth in every instance devoid of it. 
“Since your father,” added he, “ will not set 
you up in business, I will do it myself. Make 
out a list of what will be wanted from Eng- 
land, and I will send for the articles. You may 
repay me when you can. Iam determined to 
have a good printer here, and I am sure you 
will succeed.” 

I gave him the inventory of a small printing- 
office ; the expense of which I had calculated at 
about a hundred pounds sterling. He express- 
ed his approbation ; but asked, if my presence 
in England, that I might choose the characters 
myself, and see that every article was good in 
its kind, would not be an advantage? ‘“ You 
will also be able,” said he, “ to form some ac- 
quaintance there, and establish a correspon- 
dence with stationers and booksellers.” ‘This 
I acknowledged was desirable. ‘ That being 
the case,” added he, “hold yourself in readi- 
ness to go with the Annis.” 'This was the an- 
nual vessel, and the only one at that time, 
which made regular voyages between the ports 
of London and Philadelphia. 

The company in the cabin were all very so- 
ciable, and we were perfectly well off as to pro- 
Visions. 

On delivering my letters, | was astonished at 
finding these letters were not from the Gover- 
nor. Reflecting, and putting circumstances to- 
gether, | then began to doubt his sincerity. I 
rejoined my friend Denham, and related the 
whole affair to him. He let me at once into 
Keith’s character, told me there was not the 
least probability of his having written a single 
letter; that no one who knew him ever placed 
any reliance on him, and laughed at my credu- 
lity in supposing that the Governor would give 
me aletter of credit, when he had no credit for 
himself. 

I immediately got engaged at Palmer’s, at 
that time a noted printer in Bartholomew-close, 
with whom I continued nearly a year. I ap- 
plied very assiduously to my work. 

[had brought some curiosities with me from 
America; the principal of which was a purse 
made of the asbestos, which fire only purifies. 
Sir Hans Sloane hearing of it, called upon me, 
and invited me to his house in Bloomsbury 
square, where, after showing me every thing 
that was curious, he prevailed on me to add 
this piece to his collection ; for which he paid 
me very handsomely. 

I now began to think of laying by some mo- 
ney. The printing-house of Watts, near Lin- 
coln’s-inn fields, being a still more considerable 
one than that in which I worked, it was proba- 
ble I might find it more advantageous to be em- 
ployed there. Ioffered myself, and was accept- 
ed; and in this house I continued during the re- 
mainder of my stay in London. 

I drank nothing but water. The other work- 
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men, to the number of about fifty, were great 
drinkers of beer. I carried, occasionally, a 
large form of letters in each hand, up and down 
stairs, while the rest employed both hands to 
carryone. ‘hey were surprized to see, by this, 
and many other examples, that the /merican 
Aquatic, as they used to call me, was stronger 
than those who drank porter. 

London began to tire me ; the agreeable hours 
I had passed at Philadelphia presented them- 
selves to my mind, and I wished to see them 
revive. I consequently engaged myself to Mr. 
Denham, a merchant about sailing for America, 
at a salary of fifty pounds a year. This was 
indeed less than I earned as a compositor, but 
then I had a much fairer prospect. I took leave, 
therefore, as I believed for ever, of printing, and 
gave myself up to my new occupation. 

We sailed from Gravesend on the 23d of July, 
1726. For the incidents of my voyage I refer 
you to my Journal, where you will find all its 
circumstances minutely related. We landed 
at Philadelphia on the 11th of the following 
October. 

Mr. Denham was taken ill, I have forgotten 
what was his disorder; but it was a tedious 
one, and he at last sunk under it. He left me 
a small legacy in his will, as a testimony of 
his friendship ; and I was once more abandoned 
to myself in the wide world. 


(Thus far we have abridged and condensed 
the life of this distinguished man, written by 
himself; the rest has been collected from va- 
rious sources. } 


He now engaged again with his old master, 
Keimer, the printer, who had got a better 
house, and plenty of new types, though he 
was still as ignorant of his business as he was 
at the time of Franklin’s former connection with 
him. He showed his ingenuity, and the fertil- 
ity of his resources, on various occasions. 
They wanted some new types, which, there 
being no letter-foundry in America, were only 
tobe procured from England; but Franklin, 
having seen types cast in London, though he 
had paid no particular attention to the process, 
contrived a mould, made use of the letters they 
had as puncheons, struck the matrices in lead, 
and thus supplied, as he tells us, in a pretty 
tolerable way, all deficiences. 

He did not, however, remain long with 
Keimer, but entered into an agreement with one 
of his fellow-workmen, of the name of Mere- 
dith, whose friends were possessed of money, 
to begin business in Philadelphia in company 
with him, the understanding being that Frank- 
lin’s skill should be placed against the capital 
to be supplied by Meredith. 

Shortly after this arrangement was completed 
the types that had been sent for from London 
arrived; and he and his partner took a house 
and commenced business. “We had scarce 
opened our letters,” says he, “and put our press 





in order, before George House, an acquaintance 
of mine, brought a countryman to us, whom he 
had met in the street, inquiring for a printer. 
All our cash was now expended in the variety 
of particulars we had been obliged to procure, 
and this countryman’s five shillings, being our 
first fruits, and coming so seasonably, gave me 
more pleasure than any crown I have since 
earned ; and, from the gratitude I felt towards 
House, has made me often more ready than 
perhaps I otherwise should have been, to assist 
young beginners.” He had, in the autumn of 
the preceding year, suggested to a number of 
his acquaintances a scheme for forming them- 
selves into a club for mutual improvement; and 
they had accordingly been in the habit of meet- 
ing every Friday evening under the name of the 
Junto. All the members of this association 
exerted themselves in procuring business for 
him; and one of them, named Breinthal, ob- 
tained from the Quakers the printing of forty 
sheets of a history of that sect of religionists, 
then preparing at the expense of the body. 
‘Upon these,” says Franklin, “ we worked 
exceeding hard, for the price was low. It was 
a folio. I composed a sheet a day, and Mere- 
dith worked it offat press. It was often eleven 
at night, and sometimes later, before I had 
finished my distribution for the next day’s 
work ; for the little jobs sent in by our other 
friends, now and then, put us back. But so 
determined was I to continue doing a sheet a 
day of the folio, that one night, when, having 
imposed my forms, I thought my day’s work 
over, one of them by accident was broken, and 
two pages, the half of the day’s work, reduced 
to pie; Il immediately distributed and composed 
it over again before [ went to bed; and this in- 
dustry, visible to our neighbors, began to give 
us character and credit.” The consequence 
was that business, and even offers of credit, 
came to them from all hands. 

They soon found themselves in a condition 
to think of establishing a newspaper; but 
Franklin having inadvertently mentioned this 
scheme to a person who came to him wanting 
employment, that individual carried the se- 
cret to their old master, Keimer, with whom 
he, as well as themselves, had formerly worked, 
and he immediately determined to anticipate 
them by issuing proposals for a paper of his 
own. ‘The manner in which Franklin met and 
defeated this treachery is exceedingly charac- 
teristic. ‘There was another paper published 
in the place, which had been in existence for 
some years; but it was altogether a wretched 
affair, and owed what success it had merely to 
the absence of allcompetition. For this print, 
however, Franklin, not being able to commence 
hisown paper immediately, in conjunction with 
a friend, set about writing a series of amusing 
communications under the title of the Busy 
Body, which the publisher printed, of course, 
very gladly. ‘ By this means,” says he, “ the 
attention of the public was fixed on that papery 
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and Keimer’s proposals, which we burlesqued 
and ridiculed, were disregarded. He began 
his paper, however; and before carrying it on 
three-quarters of a year, with at most only nine- 
ty subscribers, he offered it me for a trifle; and 
I, having been ready some time to go on with it, 
took it in hand directly, and it proved in a few 

ears extremely profitable tome.” ‘The paper, 
indeed, had no sooner got into Franklin’s hands, 
than its success equalled his most sanguine 
expectations. Some observations which he 
wrote and printed in it on a colonial subject, 
then much talked of, excited so much attention 
among the leading people of the place, that it 
obtained the proprietors many friends in the 
House of Assembly, and they were, on the first 
opportunity, appointed printers to the house. 

ortunately, too, certain events occurred about 
this time which ended in the dissolution of 
Franklin’s connection with Meredith, who was 
an idle, drunken fellow, and had all along been 
a mere incumbrance upon the concern. Thus, 
about the year 1729, when he was yet only in 
the twenty-fourth year of his age, he found 
himself, after all his disappointments and vi- 
cissitudes, with nothing, indeed, to depend 
upon but his own skill and industry for gaining 
a livelihood, and for extricating himself from 
debt, but yet in one sense fairly established for 
life, and with at least a prospect of well-doing 
before him. 

Having followed his course thus far with so 
minute an observance of the several steps by 
which he arrived at the point to which we 
have now brought him, we shall not attempt 
to pursue the remainder of his career with the 
same particularity. His subsequent efforts 
in the pursuit of fortune and independence 
were, as is well known, eminently successful ; 
and we find in his whole history, even to its 
close, a display of the same spirit of intelli- 
gence and love of knowledge, and the same 
active, self-denying, and intrepid virtues, which 
so greatly distinguished its commencement. In 
1732 he first published his celebrated almanac, 
under the name of Richard Saunders, but which 
was commonly known by the name of Poor 
Richard’s Almanac. He continued this publi- 
cation annually for twenty-five years. The 
proverbs and pithy sentences scattered up and 
down in the different numbers of it, were after- 
wards thrown together into a connected dis- 
course under the title of The Way to Wealth,a 
production which has become so extensively 
popular, that every one of our readers is pro- 
bably familiar with it. 

In 1736 he was chosen clerk of the General 
Assembly, and being soon after appointed 
deputy post-master for the State, he turned his 
thoughts to public affairs. 

It is time, however, that we should intro- 
duce this extraordinary man to our readers in 
anew character. A much more important part 
in civil affairs than any he had yet acted was 
in reserve forhim. He lived to attract to him- 


self, on the theatre of politics, the eyes, not of 
his own countrymen only, but of the whole 
civilized world; and to be a principal agent in 
the production of events as mighty in them- 
selves, and as pregnant with mighty conse- 
quences, as any belonging to modern history. 
But our immediate object is to exhibit a por- 
trait of the diligent student, and of the acute 
and patient philosopher. We have now to 
speak of Franklin’s famous electrical discove- 
ries. Of these discoveries, we cannot, of 
course, here attempt to give any thing more 
than a very general account. But we shall 
endeavor to make our statement as intelligi- 
ble as possible, even to those to whom the 
subject is new; referring them, for more par- 
ticular information in regard to it, to the trea- 
tise on Electricity in the Library of Useful 
Knowledge, and the other works in which the 
principles of the science are formally ex- 
pounded. 

The term electricity is derived from electron, 
the Greek name for amber, which was known, 
even in ancient times, to be capable of acquir- 
ing, by being rubbed, the curious property of 
attracting very light bodies, such as small bits 
of paper, when brought near to them. This 
virtue was thought to be peculiar to the sub- 
stance in question, and one or two others, 
down to the close of the sixteenth century, 
when our ingenious and philosophic country- 
man, William Gilbert, a physician of London, 
announced for the first time, in his Latin trea- 
tise on the magnet, that it belonged equally to 
the diamond and other precious stones; to 
glass, sulphur, sealing wax, rosin, and a variety 
of other substances. It is from this period that 
we are to date the birth of the science of Elec- 
tricity, which, however, continued in its infan- 
cy for above acentury, and could hardly, indeed, 
be said to consist of any thing more than a col- 
lection of unsystematized and ill understood 
facts, until it attracted the attention of Franklin. 

It was in the year 1746, as he tells us him- 
self in the narrative of his life, that, being at 
Boston, he met with a Dr. Spence, who had 
lately arrived from Scotland, and who showed 
him some electrical experiments. They were 
imperfectly performed, as the doctor was not 
very expert ; “ but being,” says Franklin, “ on 
a subject quite new to me, they equally sur- 
prized and pleased me. Soon after my return 
to Philadelphia, our Library Company received 
from Mr. Peter Collinson, F. R.S. of London, 
a present of a glass tube, with some account of 
the use of it in making such experiments. I 
eagerly seized the opportunity of repeating 
what I had seen at Boston; and, by much prac- 
tice, acquired great readiness in performing 
those also which we had an account of from 
England, adding a number of new ones. I say 
much practice, for my house was continually 
full for some time, with persons who came to 
see these new wonders. To divide a little this 
incumbrance among my friends, I caused a 































number of similar tubes to be blown in our 
glass-house, with which they furnished them- 
selves, so that we had at length several per- 
formers.” ‘The newly discovered and extraor- 
dinary phenomenon exhibited by the Leyden 
phial, of course very early engaged his attention 
in pursuing these interesting experiments ; and 
his inquisitive mind immediately set itself to 
work to find out the reason of such strange 
effects, which still astonished and perplexed 
the ablest philosophers of Europe. Out of his 
speculations arose the ingenious and beautiful 
theory of the action of the electric influence, 
which is known by his name ; and which has 
ever since been received by the greatest number 
of philosophers as the best, because the sim- 
plest and most complete demonstration of the 
phenomena, that has yet been given to the 
world. 

Franklin did not rest contented with ascer- 
taining the principle of the Leyden phial. He 
made also a very happy application of this 
principle, which afforded a still more wonder- 
ful manifestation than had yet been obtained 
of the powers of accumulated electricity. Con- 
sidering the waste that took place, in the com- 
mon experiment, of the fluid expelled, during 
the process of charging, from the exterior coat- 
ing, he conceived the idea of employing it to 
charge the inner surface of a second jar, which 
he effected, of course, by the simple expedient 
of drawing it off by means of a metal rod com- 
municating with that surface. The electricity 
expelled from the outside of this second jar was 
conveyed, in like manner, into the inside of a 
third; and, in this way, a great number of jars 
were charged with the same facility as a single 
one. Then, having connected all the inside 
coatings with one conductor, and all the out- 
side coatings with another, he had merely to 
bring these two general conductors into contact 
or communication, in order to discharge the 
whole accumulation at once. This contrivance 
he called an Electrical Battery. 

We now turn to avery brilliant discovery of 
this illustrious philosopher, the reality of which 
does not depend upon the truth or falsehood of 
~ theory. 

ranklin was by no means the first person to 
whom the idea had suggested itself of a simi- 
larity between electricity and lightning. Not 
to mention many other names which might be 
quoted, the Abbe: Nollet had, before him, not 
only intimated his suspicion that thunder might 
be in the hands of Nature what electricity is in 
ours, but stated a variety of reasons on which 
he rested his conjecture. It is to Franklin 
alone, however, that the glory belongs of both 
pointing out the true method of verifying this 
conjecture, and of actually establishing the per- 
fect identity of thetwo powers in question. “It 
has, indeed, been of late the fashion,” says the 
editor of the first account of his electrical expe- 
riments, published at London in 1751, “to 
ascribe every grand or unusual operation of 
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nature, such as lightning and earthquake, to 
electricity ; not, as one would imagine from 
the manner of reasoning on these occasions, 
that the authors of these schemes have disco- 
vered any connexion between the cause and 
effect, or saw in what manner they were rela- 
ted; but, as it would seem, merely beeause 
they were unacquainted with any other agent, 
of which it could not positively be said the 
connection was impossible.” Franklin trans- 
formed what had been little more than a figure 
of rhetoric into a most important scientific fact. 

In a paper, dated November 7, 1749, he enu- 
merates all the known points of resemblance 
between lightning and electricity. In the first 
place, he remarks, it is no wonder that the 
effects of the one should be so much greater 
than those of the other; for if two gun-bar- 
rels electrified will strike at two inches dis- 
tance, and make a loud report, at how greata 
distance will ten thousand acres of electrified 
cloud strike, and give its fire; and how loud 
must be that crack! He then notices the 
crooked and waving course, both of the flash of 
lightning, and, in some cases, of the electric 
sparks; the tendency of lightning, like electri- 
city, to take the readiest and best conductor ; 
the facts that lightning, as well as electricity, 
dissolves metals, burns some bodies, rends 
others, strikes people blind, destroys animal 
life, reverses the poles of magnets, &c. 

He had known for some time the extraordi- 
nary power of pointed bodies, both in drawing 
and in throwing off the electric fire. The true 
explanation of this fact did not occur to him: 
but it is a direct consequence of the fundamen- 
tal principle of his own theory, according to 
which the repulsive tendency of the particles 
of electricity towards each other, occasioning 
the fluid to retire, in every case, from the inte- 
rior to the surface of bodies, drives it with 
especial force towards points and other promi- 
nences, and thus favors its escape through such 
outlets; while, on the other hand, the more 
concentrated attraction which the matter of a 
pointed body, as compared with that of a blunt 
one, exerts upon the electricity to which it is 
presented, brings it down into its new channel 
in a denser stream. In possession, however, 
of the fact, we find him concluding the paper 
we have mentioned as follows: ‘ The electric 
fluid is attracted by points. We do not know 
whether this property be in lightning ; but since 
they agree in all the particulars in which we 
can already compare them, it is not improbable 
that they agree likewise in this. Let the expe- 
riment be made.” 

Full of this idea, it was yet some time before 
he found what he conceived a favorable oppor- 
tunity of trying its truth in the way he medi- 
tated. A spire was about to be erected in Phi- 
ladelphia, which he thought would afford him 
facilities for the experiment; but his attention 
having been one day drawn by a kite which a 
boy was flying, it suddenly occurred to him that 
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here was a method of reaching the clouds pre- 
ferable to any other. Accordingly, he imme- 
diately took a large silk handkerchief, and 
stretching it over two cross sticks, formed in 
this manner his simple apparatus for drawing 
down the lightning from its,cloud. Soon after, 
seeing a thunder-storm approaching, he took 
a walk into a field in the neighborhood of the 
city, in which there was a shed, communica- 
ting his intentions, however, to no one but his 
son, whom he took with him, to assist him in 
raising the kite; this was in June, 1752. 

The kite being raised, he, fastened a key to 
the lower extremity of the hempen string, and 
then insulated it by attaching it to a post by 
means of silk, he placed himself under the 
shed and waited the result. For some time no 
signs of electricity appeared. A cloud, appa- 
rently charged with lightning, had even passed 
over them without producing any effect. At 
length, however, just as Franklin was begin- 
ning to despair, he observed some loose threads 
of the hempen string rise and stand erect, ex- 
actly as if they had been repelled from each 
other by being charged with electricity. He 
immediately presented his knuckle to the key, 
and to his inexpressible delight drew from it 
the well known electrical spark. It is said 
that his emotion was so great at this comple- 
tion of a discovery which was to make his 
name immortal, that he heaved a deep sigh, 
and felt that he could that moment have wil- 
lingly died. As the rain increased the cord be- 
came a better conductor, and the key gave out 
its electricity copiously. Had the hemp been 
thoroughly wet, the bold experimenter might, 
as he was contented to do, have paid for his 
discovery with his life. 

He afterwards brought down the lightning 
into his house by means of an insulated iron 
rod, and performed with it, at his leisure, all the 
experiments that could be performed with elec- 
tricity. But he did not stop here. His active 
and practical mind was not satisfied even with 
the splendid discovery, until he had turned it 
toausefulend. It suggested to him, as is well 
known, the idea of a method of preserving 
buildings from lightning, which is extremely 
simple and cheap, as well as effectual; con- 
sisting, as it does, in nothing more than at- 
taching to the building a pointed metallic rod, 
rising higher than any part of it, and commu- 
nicating at the lower end with the ground. 
This rod the lightning is sure to seize upon in 
preference to any part of the building; by 
which means it is conducted to the earth, and 
prevented from doing any injury. There was 
always a strong tendency in Franklin’s philo- 
sophy to these practical applications. The 
lightning rod was probably the result of some 
of the amusing experiments with which Frank- 
lin was, at the commencement of his electrical 
investigations, accustomed to employ his own 
leisure, and afford pleasure to his friends. In 
one of his letters to Mr. Collinson, dated so 


early as 1748, we find him expressing himself 
in the following strain, in reference to his elec- 
trical experiments: ‘“ Chagrined a little that 
we have hitherto been able to produce nothing 
in this way of use to mankind, and the hot 
weather coming on, when electrical experi- 
ments are not so agreeable, it is proposed to 
put an end to them for this season somewhat 
humorously, in a party of pleasure on the 
banks of Skuylkill. Spirits at the same time 
are to be fired by a spark, sent from side 
to side through the river, without any other 
conductor than the water—an experiment 
which we have some time since performed to 
the amazement of many. A turkey is to be 
killed for dinner by the electrical shock, and 
roasted by the electrical jack, before a fire kin- 
dled by the electrified bottle ; when the healths 
of all the famous electricians in England, Hol- 
land, France, and Germany, are to be drunk in 
electrified bumpers, under the discharge of guns 
from the electrical battery.” 

Franklin’s electrical discoveries did not, on 
their first announcement, attract much atten- 
tion in England; and, indeed, he had the mor- 
tification of learning that his paper on the si- 
milarity of lightning to electricity, when read 
by a friend to the Royal Society, had been only 
laughed at by that learned body. In France, 
however, the account that had been published 
in London of his experiments, fortunately fell 
into the hands of the celebrated naturalist, Buf- 
fon, who was so much struck with it, that he 
had it translated into French, and printed at 
Paris. This made it immediately known to 
all Europe, and versions of it in various other 
modern languages soon appeared, as well as 
one in Latin. The theory propounded in it 
was first violently opposed in France by the 
Abbe Nollet, who had one of his own to sup- 
port, and, as Franklin tells us, could not at first 
believe that such a work came from America, 
but said it must have been fabricated by his 
enemies at Paris. The Abbe was eventually, 
however, deserted by all his partisans, and 
lived to see himself the last of his sect. In 
England, too, the Franklinian experiments 
gradually began to be more spoken of; and at 
last, even the Royal Society was induced to re- 
sume the consideration of the papers that had 
formerly been read to them. One of their 
members verified the grand experiment of 
bringing down lightning from the clouds; and 
upon his reading to them an account of his 
success, “they soon,” says Franklin, “made 
me more than amends for the slight with 
which they had before treated me. Without 
my having made any application for that honor, 
they chose me a member; and voted that I 
should be excused the customary payments, 
which would have amounted to twenty-five 
guineas; and ever since have given me their 
Transactions gratis. They also presented me 
with the gold medal of Sir Godfrey Copley, for 
the year 1753, the delivery of which was ac- 
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companied with a very handsome speech of 
the President, Lord Macclesfield, wherein I 
was highly honored.” Some years afterwards, 
when he was in this country with his son, the 
University of St. Andrew’s conferred upon 
him the degree of Doctor of Laws; and its 
example was followed by the Universities of 
Edinburgh and Oxford. He was also elected 
a member of many of the learned societies 
throughout Europe. 

No philosopher of the age now stood on a 
prouder emimence than this extraordinary man, 
who had originally been one of the most ob- 
scure of the people, and had raised himself to 
all this distinction almost without the aid of 
any education but such as he had given him- 
self. Who will say, after reading his story, 
that any thing more is necessary for the attain- 
ment of knowledge than the determination to 
attain it? that there is any other obstacle to 
even the highest degree of intellectual advance- 
ment which may not be overcome, except a 
man’s own listlessness or indolence? ‘The se- 
cret of this man’s success in the cultivation of 
his mental powers was, that he was ever awake 
and active in that business; that he suffered no 
opportunity of forwarding it to escape him un- 
improved; that, however poor, he found at 
least a few pence, were it even by diminishing 
his scanty meals, to pay for the loan of the 
books he could not buy; that, however hard- 
wrought, he found a few hours in the week, 
were it by sitting up half the night, after toil- 
ing all the day, to read and study them. Others 
may not have his original powers of mind ; but 
his industry, his perseverance, his self-com- 
mand, are for the imitation of all: and though 
few may look forward to the rare fortune of 
achieving discoveries like his, all may derive 
both instruction and encouragement from his 
example. ‘They who may never overtake the 
light, may at least follow its path, and guide 
their footsteps by its illumination. 

Were we to pursue the remainder of Frank- 
jin’s history, we should find the fame of the pa- 
triot vying with that of the philosopher, in 
casting a splendor over it; and the originally 
poor and unknown tradesman standing before 
kings, associating as an equal with the most 
eminent statesmen of his time, and arranging 
along with them the wars and treaties of 
mighty nations. When the struggle of Ame- 
rican independence commenced, he was sent as 
ambassador from the United States to the 
Court of France, where he soon brought about 
an alliance between the two countries, which 
produced an immediate war between the latter 
and England. In 1783, he signed, on the part 
of the United States, the treaty of peace with 
England, which recognized their independence. 
Two years after, he returned to his native coun- 
try, where he was received with acclamation 
by his grateful and admiring fellow-citizens, 
and immediately elected President of the Su- 
preme Executive Council. He closed his event- 
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ful and honorable life on the 17th of April, 1790, 
in the eighty-fifth year of his age. 

For anecdotes of B. Franklin, see page 263 of 
Vol. L, and pages 39, 96, 166, 187, of Vol. IL. 





Tue New Era or Stream Power.—In our 
first volume, at page 118, we inserted a short 
article on the probable application of steam 
power to various purposes during the year, 
which is now nearly brought to a close. We 
there state that “every day brings to light some 
new form in which its irresistible energies 
may be employed. Ten years ago the idea of 
substituting a steam engine for a horse, as 
propelling power on a turnpike road, would 
have been thought chimerical. * * * We 
shall not be surprized to find it, before the 
year is out, employed to extinguish fires, to 
blast rocks, or in'excavating the earth for ca- 
nals. No man can set bounds to its utility, or 
the modes of its application.” Since then we 
have received various reports of the success of 
steam carriages on common roads, and as a 
proof of their being in practical operation, we 
refer our readers to page 311 of this Magazine, 
where will be found an account, (taken from 
the London Repertory of Arts for November,) 
of their performance on one of the most crowd- 
ed roads in the vicinity of that metropolis; it 
has also been used in extinguishing fires, as 
will be seen by reference to page 329. In- 
ventions and suggestions: of importance, as 
connected with steam power, have within the 
last few weeks so multiplied upon us that we 
have resolved to give, in as condensed a form 
as possible, all the information we have re- 
ceived in this article, and as one of the most 
important, we shall commence with an ac- 
count of Mr. Burden’s new steamboat, an in- 
vention which we hesitate not to say is of the 
first importance. 

On the 13th of December, we made an ex- 
cursion up the North river as far as Yonkers, 
between twenty and twenty-one miles from the 
foot of Courtland street, on the foundation of 
it as represented in the drawing annexed. In 
its passage out, in consequence of some parts 
of the machinery being disarranged, no attempt 
was made to obtain a greater speed than ordi- 
nary steamboats. When at Yonkers, all was 
ready to put the principle of the movement to 
the test, and the result was, that in one hour 
and one minute we arrived at Courtland street. 
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Our esteemed correspon- 
dent, Mr. Biypensuren, of 
Lansingburgh, who has had 
frequent opportunity of wit- 
nessing the construction of 
it, has forwarded a descrip- 
tion of its formation. This 
description has been sub- 
mitted to Mr. Burden, who, 
after making some trivial 
alterations, has stated that 
he has no objection that it 
should be made public— 
that he considers it a correct 
one: it is, therefore, sub- 
joined. It is evident that it 
is capable of performing all 
that its inventor has pro- 
mised, and its importance 
to navigation cannot but be 
obvious to every one. Mr. 
Blydenburgh thus writes: 


The principle on which 
the invention is founded 
consists in placing two hol- 
low parabolic spindles par- 
allel to each other, at suffi- 
cient distance to admit a 
wheel between them, and by 
connecting them together by 
strong timbers across the 
top, both before and aft the 
wheel, in such manner as 
not only to give the neces. 
sary strength, but also to 
serve as a foundation where- 
ou to erect the necessary 
superstructure both for the 
machinery and for the ac. 
commodation of passengers. 
In his present boat the spin- 
dies or trunks are 300 feet 
long, and 8 feet diameter in 
the centre, tapering in a re- 
gular parabolic curve, to a 
point at each end. They 
are placed, as above stated, 
parallel to each other, and I 
believe 16 feet inside apart in 
the clear. The wheel be- 
tween them is about 30 feet 
diameter, and 15 feet in 
length. The buckets are so 
arranged, as to number and 
situation, as to prevent the 
jolting motion felt in the 
other boats as the buckets 
strike the water. 

















eentre ; 800 x 8-15 « 50-2656—8042-4960 eubie 
feet, solid contents, say 8042°5 cubic feet, x 62 
=49863°5 pounds weight of water displaced by 
each spindle, equal to 222 tons 12 ewt. ‘Then the 
two spindles will require 222} tons, including 
their own weight, to sink them to their centre ; 


in which case they would only draw 4 feet of 


water. Allow, then, the boat and machinery 
to weigh 70 tons, which I think is not below 
the truth, and allow 500 passengers to weigh 
374 tons, then the boat, machinery, and pas- 
sengers will weigh 1073, and will require 115* 
tons more to make it draw 4 feet of water. 

If the above calculations be true, and they 
cannot be far out of the way, the boat, withany 
reasunable load, will never draw 4 feet, and 
seldom so much. 

With respect to her speed, the time and room 
will not admit of mathematical calculations, 
though they could easily be made; and Mr. 
B., who appears to me to be a man of scien- 
tific as well as practical knowledge, has doubt- 
less made them; but I am confident, from ber 
great length, narrow breadth, and light draught, 
she will equal in her motion the most sanguine 
expectations. I am confident, that with a lit- 
tle practice to get her waywise, she will make 
the trip to New-York, a distance of 160 miles, 
and back, allowing a reasonable stop there, not 
only by sunshine, but an easy day's work. 

It has been said she cannot live in rough 
water. On this point, I have no hesitation in 
saying that the same weight of materials could 
not be combined to form a vessel in any other 
shape with greater, if with equal strength ; and 
one peculiar advantage it possesses over any 
other steamboat in rough water is, that her 
whole weight is borne on the outside of her 
width, while that of other steamboats is ina 
narrow compass in the middle: while, there- 
fore, the common boat in a rolling sea is liable 
to overset, or displace her machinery by roll- 
ing, and will almost constantly have one wheel 
out of water, Mr. B.’s boat, standing upon a 
broad foundation, can roll but little, and the 
wheel, by being in the middle, will of course 
maintain an even depth in the water, and the 
swell not consequently interrupt her speed. 

On the whole, from the opinion I entertain 
of the talents of Mr. Burden, and from what I 
have seen of his boat, if the invention does not 
mark a new era in the history of locomotion, 
as respects rapid and safe travelling, I will 
willingly submit to be branded as a false pre- 


phet. 


Our readers will have observed that the con- 
struction of this boat is on a principle that can 
scarcely be misunderstood by any one. Every 
person knows that a mass moves more easily 
through the water endwise than sidewise ; and 
as the editor of the Journal of Commerce very 





* Mr. Burden states that from 180 to 200 tons burthen will 
occasion a draught of 4 feet. , 
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justly observes, “* Mr. Burden has carried the 
principle to its ne plus ; instead of building 6 
boat so narrow that she could hardly be made 
to stand erect, he has made a pair of boats, and 
so being relieved from all danger of capsizing, 
he has been able to elongate them to his heart’s 
content.” ‘The rudder, which is placed imme- 
diately behind the flag with the word Troy 
on it, is only a plate of iron about 6 feet long, 
and about 5 inches wide, and is governed by 
the motion of a steering wheel, placed paral- 
lel with the boiler, on the same trunk to which 
it is connected by ropes, as will be seen in the 
eagraving: it is similar toa common steering 
wheel, and as the chief weight of the parabolie 
spindles or trunks is in the centre, it causes it 
to revolve as ona pivot. This may be illus- 
trated by placing a common rolling pin used 
in making pastry, of the same form, on a table, 
and turning it; that will form a complete cir- 
cle, and on that principle, this boat turns, 
whereas all other vessels turn on their stern. 





Mig. 2 is a cross section of the internal part 
of one of the trunks: a@aaa, the staves, 26 in 
number, 34 inches thick, to each of which is 
attached an iron bolt, b bb, 26 inches in length, 
passing through the staves, and countersunk 
on the outside of them: these bolts are fasten- 
ed to an iron ring, c, by means of nuts, ddd, 
screwed on the inside; so that the tighter the 
nut is screwed, the more compact it makes 
those staves immediately opposite. Sufficient 
room is left in the centre for a man to enter and 
pass fore and aft, to turn the nuts, if necessary. 

Fig. 3 shows the plan of connecting these 
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two spindles or trunks, upon which the decks 
are to be built. aa, the trunks or spindles; 6, 
the water wheel; ecc,the boilers; ee, the 
beams which connect it with the outside guard 
d ; f f, the braces. 

We think it right to state another fact in 
connection with the advantages which we have 
enumerated; and that is in her complete ex- 
emption from jarring or vibration while under 
way. The passengers in this boat could easily 
imagine themselves upon terra firma, were it 
not for her great velocity. 

It is, we understand, to be named the EM- 
MA, OF TROY, in respect, on the part of the 
inventor, to his amiable and intelligent part- 
ner for life. 

The boilers have been constructed under the 
direction of the Rev. Dr. Nott, who accompa- 
nied us on our trip, a man distinguished by his 


piety and scientific attainments; and we have the 
authority of the editor of the N. Y. Gazette, for 
stating that “ Dr. Nott stated that he would 
have no hesitation in placing his cot over the 
boiler, at all times, and going to sleep with 
perfect composure, without any dread of dan- 
ger; and that it was among his happiest re- 
flections, that he liad lived long enough to have 
contributed so much towards the preservation 
of human life, while so many thousands were 
enjoying the benefit of steam navigation.” 

We shall now introduce a plan of a machine 
calculated to go by land and water, propelled 
by steam, for the design of which we are in- 
debted to the “ Young Mechanic.” Its con- 
struction is so simple that we consider a de- 
scription unnecessary. In those districts where 
ferries are frequently to be crossed, we think it 
might be advantageously used. 



































Hitherto the chief obstacle of going long 
voyages by sea in steamboats, has been the 
difficulty of carrying sufficient fuel. ‘That ob- 
stacle is in a great measure obviated by a dis- 
covery of Mr. Rutter, an engineer in England, 
for generating heat by water, to which we have 
before alluded at pages 117 and 182, and which 
wethink still we shall be able to prove was first 
discovered by an American citizen. At present, 
we shall copy Mr. Rutter’s account from the 
London Mechanics’ Magazine. 

‘“‘My invention of an improved process for 


generating heat, applicable to the heating of 


boilers and retorts, and to other purposes for 
which heat is required, consists in the employ- 
ment of bituminous, oleaginous, resinous, 
waxy, or fatty substances, in a liquid state, 
and in conjunction with water as fuel, in man- 
ner hereinafter described. I carry my said im- 
proved process into effect in manner following, 
that is to say, by allowing or causing one or 
more of the said bituminous, oleaginous, resi- 
nous, waxy, or fatty substances, as coal tar, 
for instance, to flow from a cistern or other 
vessel suitably placed, through a pipe or other 
convenient channel, into a spout or funnel 
communicating with the interior of an enclosed 
fire-place or furnace, and at the same tame al- 
lowing or causing water to flow from a cis- 
tern or vessel, placed in a suitable or conve- 
nient situation, through another pipe, or other 
convenient channel, into the beforementioned 
spout or funnel, in which spout or funnel they 
are allowed or caused to flow or drop simulta- 
neously upon a fire previously kindled and 
burning within the before-mentioned inclosed 
fire-place or furnace, subject to the regulations 
hereinafter mentioned or described. It is not 
essential that the coal tar, or other of the be- 
fore-mentioned substances, should first come 
into contact with the water in the spout which 
communicates with the interior of the enclosed 
fire-place or furnace. Indeed, I rather prefer 
that they should first come in contact with each 
other in a funnel at some little distance from 
the furnace, and from thence be allowed to flow 
together, through a convenient channel, to the 
spout by which they are admitted into the in- 
terior of the fire-place or furnace ; but the tar 
or other substance, and the water, should be in 
contact prior to or at their entrance into the fire- 
place or furnace, and being so in contact should 
fall simultaneously upon the fire so burning 
within the fire-place or furnace ; and if the fire- 
place or furnace be large, two or more of the 
spouts or channels for introducing the coal tar, 
or other substances, and water together, may 
be adapted to such fire-place or furnace in such 
manner and at such distances from each other 
as may be found most convenient. The stream 
of coal tar, or other of the before-mentioned 
substances, and of water respectively, is or 
may be regulated by means of stop-cocks or 
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valves, either in or attached to the cistern or 
other vessel, or in any of the pipes or chan- 
nels before-mentioned. The spout or other 
channel through which the coal tar, or other of 
the before-mentioned substances, and the wa- 
ter, are introduced into the interior of the in- 
closed fire-place or furnace, should be left 
open, so that a supply of atmospheric air may 
thereby be admitted to the said inclosed fire- 
place or furnace, care being taken that too 
large a supply of atmospheric air be not ad- 
mitted. Although I prefer the heating, inflam- 
ing, and decomposing surface of a fire, burn- 
ing within an inclosed fire-place or furnace, 
as aforesaid, in carrying my said improved pro- 
cess into effect, as most favorable to the com- 
plete and effectual combustion of the coal tar, 
or Other of the before-mentioned substances, 
in conjunction with water as aforesaid, yet the 
same is not absolutely essential to the said pro- 
cess, for the combustion of the coal tar, or 
other of the before-mentioned substances, in 
conjunction with water, may be effected in a 
furnace, oven, or other close vessel, previously 
heated, and afterwards kept at a proper degree 
of heat, either by heat disengaged within the 
said furnace, oven, or close vessel, or by heat 
being applied externally, or in any other way 
that shall be found most convenient. It is not 
essential that the water employed in my said 
improved process should be fresh or pure wa- 
ter, for sea water and impure water, such as 
the bilge water in ships, and the ammoniacal 
liquor in gas works, will answer the purpose. 
The respective quantities and properties of 
coal tar, or other of the before-mentioned sub- 
stances, and of water, proper to be admitted or 
introduced into the inclosed fire-place or fur- 
nace, oven, or other close vessel, will be found 
to vary according to circumstances and the 
materials used. The proportions of coal tar 
and water, which I have found productive of a 
good result, are one gallon of coal tar, to be 
be used simultaneously with one ‘gallon and a 


half of water, and these qualities should be so , 


regulated as not to fall upon the fire or other 
heated surface. as before-mentioned, in much 
less than two or three hours; but the proper 
proportions to be used may be ascertained by 
observing the interior appearance of the said 
inclosed fire-place or furnace, oven, or other 
close vessel, (which may be done at or through 
one or more of the spouts or other convenient 
channels provided for the introduction of the 
coal tar or other material and the water, or at 
or through one or more convenient apertures 
made for the purpose); for if water be in ex- 
cess the flame will be weakened or extin- 
guished ; or if tar, or other of the before-men- 
tioned substances, be in excess, then the flame 
will be obscured by smoke.” 

Mr. Rutter does not lay any claim to the ap- 
paratus or machinery employed in the process, 
but limits his patent right to “the mode or pro- 
cess of generating heat, by subjecting bitumi- 
nous, oleaginous, resinous, waxy, and fatty 
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substances, or a mixture of two or more such 
substances, in a liquid state, in conjunction 
with water, ignition, combustion, and decompo- 
sition, in the manner before described.” 


In the London Mechanics’ Magazine of October 
5th we find the following further particulars: 


As I find that the question I recently proposed to 
your valuable correspondent, Mr. Rutter, as to his 
new process, is inadvertently so worded as to be lia- 
ble to misconstruction, I take the earliest opportuni- 
ty to desire its correction. 

The process in question is not for ‘making gas” 
only, but for generating heat for all the purposes to 
which that powerful agent is applicable, as must, in- 
deed, have been by this time gathered from the ar- 
ticles on the subject in the Mechanics’ Magazine. 
Gas is produced, it is true, in the first instance, from 
the combustion of the tar and the water, but it is instan- 
taneously converted into flame, to be used in any case 


where heat is required—whether the manufacture of 


gas for illumination (to which it has been applied at 
Salisbury), the production of steam for numberless 
purposes of manufactures and navigation, or a thou- 
sand other equally important uses. Gaseous matter 
has, I understand, been before obtained from water 
to some extent, but only by means of processes too 
expensive and too complicated to be of general uti- 
lity. I remain, Sir, yours respecttully, F. H. 
London, Oct. 1, 1833. 


From the same Magazine of October 19th, we also 
make the two following extracts : 


The notices of Mr. Rutter’s new process for 
generating heat have greatly interested me, and hav- 
ing some practical knowledge of the great difficulty 
of obtaining sufficient “‘ stowage” for the fuel in steam 
navigation, without encroaching on the space required 
for other purposes, and disturbing the trim of the 
vessel teo much, I am disposed to think that Mr. 
Rutter’s discovery will do much towards changing 
«the face of the world,” and to believe that the pe- 
riod is “‘now fast approaching, when communication 
by steam may be established with every part of the 
globe.” 

The economy of this plan, in weight and cost, will 
appear the greater, if we compare it with the expen- 
diture on the present system. According to the data 
given by your correspondent, in No. 529, the account 
will stand as follows: 

To produce an effect equal to 120 lbs. of Newcastle 
coal, will require 15 lbs. coal tar, say 20 lbs. water, 
and 25 lbs. coke, in all 60lbs. But as water may be 
supplied from alongside as wanted, deduct 20, leavy- 
ing 40 lbs. of fuel, which, on Mr. Rutter’s principle, 
would produce an effect equal to 120 lbs. Newcastle 
coal, or three times the weight of the fuel at present 
used. If Mr. Rutter’s data only approximate to the 
exact proportions, we cannot fail to be struck with the 
extravagant waste of fuel upon the present system, 
Every commander of a steam-vessel knows, or ought 
to know, that the ashes, and cinders too, which are 
thrown overboard, are not nearly equal to half the 
weight of coal consumed in a given time. From 
what has passed under my own observation, when in 
command of a steam-vessel, I am inclined to think 
that they do not exceed, in ordinary cases, 10 per 
cent. of the fuel consumed ; and if so, there is a dif- 
ference of 48 lbs. to be accounted for out of every 
120 lbs. of coals consumed. Where this goes we can 


be at no loss to imagine, when we observe the ink 
mense volume of smoke which marks the course of a 
steamer at sea; even with the most careful stoking, a 
vast quantity of inflammable matter passes off uncon- 
sumed. Deducting the actual loss in this way, it ar. 
pears not improbable it would be found that the <if- 
ference of the total weight of the inflammable mat:ers, 
efficiently applied to the generation of steam, would 
not be so great as it appears to be at first sight. 

From the preceding statement it appears, that 
there is a balance in favor of Mr. Rutter’s method «f 
generating heat of 200 per cent., as compared with 
the weight of Newcastle coal, and that by loading + 
vessel with the same weight of fuel, to be consumed 
on this plan, she would be able to keep the sea three 
times as long as at present. 

Another, and by no means unimportant advantage 
of Mr. Rutter’s plan, is, that the material required 
being fluid, and withal of less specific gravity than 
water, it may be advantageously stored in tanks fitted 
to the vessel, in those spaces which are now compa- 
ratively useless, and may be so disposed as to serve 
in lieu of ballast, and thus render steamers less crank 
than they now are. As each tank is emptied it may 
be filled with water, so as to preserve the same trim 
during the voyage, which is by no means an unim- 
portant consideration, as it is well known that swift 
vessels are much sooner put out of trim than others. 
The absence ofthe large funnel, which is now re- 
quired, would be a great advantage, both in velocity 
and comfort in a seaway. 

With regard to the comparative economy of Mr. 
Rutter’s method of generating heat, it obviously de- 
pends upon the cost at which “the bituminous, olea- 
ginous, resinous, waxy, and fatty substances, in a 
fluid state,” can be procured. 

Suppose that coal taris used. This article could at 
one time, and may now, probably, be obtained for 1d. 
per gallon at the works, or even less. Taking it at 
lid. per gallon, and coke at 28s. per chaldron, weigh- 
ing (say) 18 ewt., then the account will stand thus: 

1: gallons tar lid. 25lbs. coke (say—+ bush.) 44d 
—6d. cost of fuel on Mr. Rutter’s plan, equal in 
effect to consumption of 120 lbs. Newcastle coal on 
the present system: 

120 lbs. Newcastle coal = say 14 bush. at 9d. per 
bush., would cost 134d., or 125 per cent. more. 

Something must be allowed for the expense of the 
apparatus for injecting the inflammable liquids into 
the fire, &c.; but even here an allowance should be 
made, on the other hand, for the increased room 
which would be available to other purposes than the 
stowage of fuel, for which it is now required—for 
the saving of the cost of the funnel—and also for the 
reduced expense of repairs to the hull of the vessel, 
in consequence of not being subject to those irregu- 
lar strains in a gale of wind to which steamers are 
now liable. 

I have no personal knowledge of Mr. Rutter, but 
I could not forbear addressing the foregoing obser- 
vations to you upon the subject of his invention, 
which I find is already quibbled about, nay, by some 
decried, on account of its very simplicity! Let them 
remember the tale of Columbus and the Egg, and 
try to discover its application in the present case. 

Iam, &c. Grorce Bay ey. 

Ipswich, Oct. 3, 1833. 


I perceive by your last notice, that Mr. Rutter is 
preparing for publication a work on the application 
of his new principle, and J beg to assure him that he 









































































has my sincere wishes for the complete suecess of his 
patent, &c. 

It occurred to me, that about fourteen years since, 
in consequence of a paragraph which had then met my 
eye, J had been induced to make the following expe- 
riment: About equal portions of common tar and 
water were put into a half-pint glass retort, after 
which the orifice of the beak was reduced, by draw. 
ing out at the table blowpipe, to about one-eighth of 
an inch diameter. ‘The retort being fixed over an 
argand lamp, the apparatus was taken into my garden 
on adark night, and the contents of the retort brought 
to a state of brisk ebullition. As soon as vapor issued 
with rapidity, a light was applied, and in an instant I 
beheld a jet of flame eight or nine inches in length, 


constituting a brilliant firework, the intense heat of 


which was found capable of melting several refractory 
mineral substances. I lay no claim to originality in 
this little experiment, which is precisely the same in 
principle as Mr. Rutter’s method, and this the follow. 
ing extract, which gave rise to my experiment, will 
show : 

« American Water-Burner.—An apparatus, called 
the American Water-Burner, has been invented by 
Mr. Morey, of New-Hampshire. It is a rough blow- 
pipe, but is applicable in many cases in place of a fur- 
nace. ‘Tar is intimately mixed with steam, and made 
to issue from a small jet, in the manner of an eolipile, 
and the stream of matter being ignited, produces a 
flame of great size and intensity. It appears that the 
water is partly decomposed towards the middle of the 
jet, and that the heat is thus increased by increasing 
the quantity of active agents; but, whatever the exact 
effect, the water is found to be useful in preventing 
the formation of smoke, and increesing the combus- 
tion.”—{New Monthly Magazine, April, 1819.}* 

Perhaps, Mr. Editor, you will indulge me in a few 
more remarks. In the autumn of 1827, a scientific 
friend and myself succeeded in beautifully illuminat- 
ing a very large room, then used as our laboratory, 
with gas obtained from the decomposition of resin ; 
and being at the same time occupied with the oxy- 
drogen blowpipe, in producing intense light by means 
of lime and other substances, it occurred to us that the 
light thus furnished would prove admirably adapted to 
the purposes of illuminating objects usually exhibited 
by the solar microscope. In the course of a few 
weeks, subsequently, the illuminating power of resin 
gas, and the principle of applying the light of lime to 
the microscope, were practically demonstrated in a 
lecture before the Canterbury Philosophical Institu- 
tion. I believe it was early in the following year that 
I was informed a patent had been granted for lighting 
a town on the continent with “resin gas,” and every 
body knows that, during the present year, the “gas 
microscope” has been brought out as one of the popular 
exhibitions of the metropolis. 

Now I feel convinced, Mr. Editor, that both these 
plans were originated and carried into effect indepen- 
dent of any thing made public by me; and just as well 
am I satisfied, notwithstanding the extract previously 
given, that the principle of generating heat, now made 
known, is as purely original with Mr. Rutter. Coin- 
cidences of this kind have frequently happened, and 
the more men are taught to think for themselves, the 
more frequently they will happen, which, after all, is 
nothing more than another proof of the value ef scien- 
tific acquirements. Mr. Rutter, I feel persuaded, 
will not mistrust my motives in offering these obser- 





* We have already alluded to this in our columns, at 
pages 169 and 182, vol. ii. 
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vations to his notice: had I not done 80, it is very 
probable some one else would shortly have made him 
acquainted with the “* American Water Burner,” and 
perhaps might unjustly accuse him of plagiarism at 
the same time. Iam, Sir, very truly yours, 

W. H. Weexes. 

Sandwich, October 18, 1833. 

In conclusion, we beg to assure our subscribers that 
we have sent to the Patent Office at Washington for 
drawings and specifications of tke “‘ American Water- 
Buruer,” which we fully expect will appear in our 
January number. 

We have much to say on “Steam Travelling on 
Common Roads,” but must defer it until our next. 


JournEYS From Lonpon to Greenwicu.—lIn 
our last number we had the pleasure of giving 
an account of the first business-like journey per- 
formed by a steam-carriage on common roads ; 
and we cannot but feel gratified at the demand 
which the accuracy of our information has 
produced. 

It was very generally believed, particularly 
amongst horse-coach proprietors, that the pub- 
lic would be prejudiced against this new mode 
of conveyance ; and in entering into arrange- 
ments for running steam-carriages, this objec- 
tion has been raised as a reason for reducing 
the premium required by the patentees, it being 
stated that steam-carriages would run for a 
length of time at a loss, before the public would 
venture regularly to travel on common roads by 
steam. Sir Charles Dance, at the time of run- 
ning between Gloucester and Cheltenham, had 
never discovered that such a prejudice existed, 
but that the contrary was really the case, 
every one appearing desirous of becoming a 
passenger. ‘This point has however been fur- 
ther set at rest, by the same carriage, (which 
performed the journey from London to Brighton 
and back), having run for eight successive days 
from Wellington street, over Waterloo Bridge, 
to Greenwich, three times a-day, starting regu- 
larly at eleven, half-past twelve, and two 
o'clock, each day, a distance, in the whole, of 
about 250 miles, at an average running of ten 
miles per hour. 

In order to call forth as little opposition as 
possible, from the coachmen and their attend- 
ant imps, at the same time to show that the 
public mind is by no means against the intro- 
duction of steam-carriages, Sir Charles Dance 
determined not to run for the ordinary charge, 
but the coach was advertised to run for two 
shillings and sixpence each person, to or from 
Greenwich, or the sum of fourshillings to those 
who were desirous of going and returning: by 
such a course it was evident that curiosity 
would be the principal motive for going with the 
carriage. We are informed that, on an ave- 
rage, fourteen persons accompanied the car- 
riage each trip. Such has been the interest 
displayed, that crowds of persons lined the 
road ; and at either end of the journey so dense 
were the crowds, that, but for the command 
over the engine, and the accuracy of the driving, 
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some serious accident must inevitably have 
occurred. In some of the journeys, the steam- 
coach was accompanied by many of our scien- 
tific men, amongst others Mr. ‘Telford, Mr. 
Macneiill, and others of our best engineers, who 
expressed themselves so much gratified with 
the success of Sir Charles Dance, that they 
have determined on running the carriage a 
journey between London and Birmingham, the 
more fully to demonstrate the practicability of 
using the power of steam on common roads ; 
and the carriage has been taken off the Green- 
wich road for this purpose. 

We have very carefully examined the steam- 
carriage, and observed the ease of its running, 
and believe, that when Messrs. Maudsly and 
Field shall have completed a carriage, it may 
be expected to run on an average of fifteen 
miles an hour, with light weight. It should 
be understood, that the present carriage was 
not built by these talented engineers, but that 
the boiler only is of their manufacture ; nor can 
they venture to use its full power on the en- 
gines, as many parts of the carriage are not 
equal to bear the strain, whilst other parts are 
too strong and heavy ; it may therefore be said, 
that the carriage, in having performed so much 
under all the circumstances, has the more posi- 
tively proved the possibility of bringing this 
mode of conveyance into general application. 
We hope, in our next, to lay before our read- 
ers the result of the journey to Birmingham. 
We would here observe, that the boiler, on the 
lightness and strength of which every thing de- 
pends, has, after running several hundred 
miles, proved itself most effective, and may 
be considered as a very successful invention. 


After this article was in type, we received the 
London Times of 9th November, from which we 
extract the following curious account of a new and 
important invention by Capt. Ericsson, and although 
its intention is to supercede steam power, we know 
no place more suitable to introduce it. The subject 
appears to have attracted considerable attention in 
England, and it will prebably, if it should succeed 
according to the expectations of the inventor, pro- 
duce important changes in the propelling power for 
machinery, travelling, &c. 

We shall look for further accounts upon the sub. 
ject with much interest, and lay them, when they are 
received, promptly before the public. 


Ericsson’s Catoric Eneine.—Various attempts have 
been made to construct engines founded on the prin- 
ciple of the expansion of atmospheric air by heat, but 
these attempts have still remained without practical 
success. The caloric engine invented by Capt. Er- 
icsson, a large working model of which we have seen 
in vigorous operation, seems to promise results of a 
very different kind. Air and steam must now en- 
gage in a desperate and probably a deadly struggle 
for the mastery. If the sanguine, and we think not 
nnreasonable, hopes of the inventor be realized, steam 
has seen its best days. 


The principle of the engine is founded on the well 
known property of fluids, that they transmit their 
pressure equally in all directions. It consists of two 
cylinders of unequal diameters, the area of the pis- 
tons of the one being double that of the other. 
These cylinders are connected together by means of 
a series of pipes, called a regenerator. If air be 
condensed in these cylinders, -it is obvious that the 
superior pressure exerted on the piston of the large 
cylinder will vanquish the pressure on the small one, 
and motion will take place till the larger piston has 
reached the top of the cylinder, whilst the small one 
has been pushed to the bottom. Here all motion 
would cease, if heated condensed air were not allow. 
ed to enter above the large piston, and below the 
small one, so as to depress the large one to the bot- 
tom of the cylinder, and raise the smaller one to the 
top. But this being done by sliding valves, exactly 
as in the steam engine, the motion is constantly kept 
up. On this principle, then, we could obviously have 
an air engine, which would perform its operations by 
the sudden heating and cooling of condensed atmos- 
pheric air. But this is not the principle which dis- 
tinguishes the caloric engine from others of the same 
class. The marked difference lies in this—that the 
same heat is made to circulate through the engine and 
perform the same duty overt and over again, instead 
of being thrown into a cold condenser or into the at- 
mosphere as so much waste fuel. 

The regenerator consists of a number of pipes, 
having numerous discs of metal placed within them, 
to make the air circulate in eddies, and either de- 
posite its heat in the pipes, or receive it from them, 
according to the difference of temperature. These 
pipes are inclosed in a long cylinder of sheet iron, 
which has also discs of metal so arranged that the 
air, passing along the outside of the pipes, may also 
travel in a circuitous route, and deposit its heat, or 
receive it, according to circumstances. 

The heated air, after having done its duty inthe 
large cylinder, is made to circulate through thejre- 
generator, and deposit a very large quantity of its 
caloric before it reaches the cold cylinder. The cold 
air from the small cylinder is at the same time pass. 
ing along the interior of the pipes to the tubes above 


‘the furnace, and is ‘thus carrying back the same ca. 


loric to do the same work over again. But though 
we have only mentioned atmospheric air as the fluid 
actually employed, it is obvious that any other fluid, 
whether aeriform or liquid, may be used in the same 
manner. But a simple statement of numerical facts, 
furnished us by the engineer himself, will be of more 
value in turning the attention of the public to this in. 
vention than any general observations which we can 
possibly make. ‘The engine actually constructed has 
two cylinders of 18 inches stroke each, the one be. 
ing 14 inches in diameter, the other 10 1-4 inches. 
The working pressure is 35 lbs. above that of the at. 
mosphere. The fly-wheel performs 56 revolutions 
in a minute. The break-wheel is two feet in diame. 
ter, and loaded with a weight of 5,200lbs. The pow. 
er of the engine is calculated to be equal to five 
horses. ‘The regenerator has seven tubes about sev- 
en feet long and two inches diameter. The engine 
requires only 2 lbs. of coal per hour for the power 
of one horse, and the whole heat which is actually 
lost out of this quantity, or not returned by the re. 
generator, is only 3 lbs. per hour; so that the other 
parts are lost by radiation, &c., which may be much 
diminished in an engine on a larger scale, and by 
surrounding certain parte by imperfect conduetors. 
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The Great North Road in England—continued 
from page 260. [From the Monthly Supple- 
ment of the Penny Magazine. | 

IMPROVEMENTS IN THE NortrH.—So greatly 
does the northern portion of our island incline 
or lean over to the west, that Edinburgh, while 
it is about 320 miles to the north of London, is 
also above 100 miles to the west of it—although 
the two capitals stand at about equal distances 
from the east coast. Edinburgh, on the east 
coast of Great Britain, is, in fact, rather farther 
west than Liverpool, which stands on the west 
coast. What is called the Great North Road 
from London, therefore, diverges considerably 
from a line drawn due north. The wide level 
country, which generally prevails as far as to 
the heart of Yorkshire, enables it to pursue 
up to that point a course nearly perfectly 
straight. The first formidable obstacle, in- 
deed, which it meets with to prevent it from fol- 
lewing the shortest line to the Scottish metro- 
nolis, 1s interposed by the Chevoit hills, which 

Sein the north-west boundary of Northumber- 

land. These hills, at their northern extremity, 

approach so close to the sea as to leave only a 

pass of a few miles broad, through which the 

road at this part of its course can be carried. 

Hitherto the town of Berwick, which is on the 

coast, and at ashort distance beyond the termi- 

nation of the Chevoit range, has been assumed 
as the point which should determine the direc- 
tion of the first part of the road between the 
two capitals. This has made the deflection of 
the line to the west Jess than it otherwise would 
have been; for Berwick, although far west of 

London, is still considerably to the east of Ed- 

inburgh. 

The direction of the southern portion of this 
road, then, may be considered as necessarily 
regulated, not by the relative positions of Lon- 
don and Edinburgh, but of London and Ber- 
wick, or another point but a few miles to the 
westward of the latter town. The route fol- 
lowed by the mail at present, in fact, is very 
nearly the shortest line between London and 
Berwick, subject merely to such slight devia- 
tions as are required in order to make it touch 
certain great towns. The length of this por- 
tion of the road, which passes through Hunt- 
ingdon, Stamford, Doncaster, York, Darlington, 
Durham, and Newcastle, is 342 miles ; the whole 
distanve from London to Edinburgh being 399. 

The first improvements which it falls within 
the plan of the present article to notice are those 
whieh have been recently made on the northern 
portion of this line of road between London 
and Berwick. We shall begin by merely ad- 
verting to the magnificent approaches which 
now lead to the town of Durham, the elevated 
situation of which formerly rendered it of such 
difficult access. The new entrances, which 
have in a great degree overcome the obstacles 
presented by the nature of the ground, are ex- 
cellent specimens of engineering skill, and do 
honor to the local trusts. They would proba- 
bly, however, have remained unexecuted but 
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for the stimulus given to these bodies by a 
committee of the House of Commons, which 
had under its consideration the defective state 
of the communication between London and 
Edinburgh. We may here also mention, as 
having originated in the recommendations of 
the same committee, the handsome new bridge 
over the North Tyne at Morpeth, constructed 
by Mr. Telford, after the model of the bridge of 
Neuilly, near Paris. 

But the most important improvements in 
this quarter, and those to which we would par- 
ticularly direct attention, are the alterations 
which have recently been effected, or are in pro- 
gress of execution, on the portion of the road 
to Edinburgh immediately beyond Morpeth. 
Here the Chevoit hills run almost parallel to 
the coast, to which they at the same time ap- 
proach so closely, that what we may call their 
roots stretch across the intervening space in 
the shape of so many successive elevations, 
while the hollows between are occupied by riv- 
ers more or less considerable, all having a di- 
rection at right angles to the line of the road. 
This extreme inequality of surface has hitherto, 
as already intimated, forced the road close upon 
the sea: but even while thus retiring as far as 
possible from the mountains, it has still not been 
able to avoid a remarkable steep ridge called 
Birnside Moor. The gentlemen of Northum- 
berland, however, have at last, aided by the 
great exertions of Sir John Marjoribanks, of 
Leeds, effected the union of several of the lo. 
cal trusts into one, and thereby enabled them- 
selves to raise the sum of £12,000, which they 
are now in the course of expending in carry- 
ing the road through a series of vallies lying 
farther to the west, in place of this elevate 
moorland. The whole of this Improvement 
will be completed during the present year; and 
although much still remains to be done to make 
the road what it oughe to be in the more imme- 
diate vicinity of Morpeth, the alteration effect- 
ed here will deserve to be accounted one of the 
most valuable works of public utility which 
have been lately accomplished in these islands. 

The road, following the new direction thus 
given to it, will now leave Berwick to the right, 
and, instead of running along the coast, as it 
does at present, by Dunbar, and thence turn. 
ing around in a due west direction by Hadding- 
ton, will proceed by Wooler and Coldstream 
in very nearly a straight line to Edinburgh. The 
saving, by this route, we believe, will be above 
10 miles, the distance from Edinburgh to Mor- 
peth being reduced from 104 miles to about 934. 
It is only lately, however, that the road by Col 
stream, which passes through a very hilly coun- 
try, has been brought to such a condition as 
that the mail could travel on it. The exertions 
of the gentlemen of Berwickshire and Mid-Lo. 
thian, by which this important object has been 
at last accomplished, rather preceded those of 
the Northumberland trustees to which we have 
just adverted, their operations having com. 
menced in January, 1828, 
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From a report now before us, by the clerks 
of the Berwickshire trust, it appears that the 
improvements effected on what is called the 
Greenlaw Turnpike Road embrace the reduc- 
tion of numerous severe pulls of from one 
foot in six to one foot in twelve, occurring be- 
tween Deanborn, the northern extremity of the 
trust, and Coldstream, to gentle ascents of 
from one foot in twenty-five to one iz forty ; 
besides the repair of the bridge over the Black- 
adder, at the east end of Greenlaw, and of that 
over the Tweed, at the east end of Coldstream. 
Including £2,100, expended on the Coldstream 
bridge, the whole cost of these improvements, 
up to the 8th of March last, had amounted 
only to £23,145. Of the adjoining portion of 
the road in the Edinburgh direction, which is 
under the care of the trustees of the Dalkeith 
district, a line of about eight miles, extending 
from the south-east boundary of the county of 
Mid-.Lothian to the north end of Fordel Bank, 
near Dalkeith, has within the same period been 
shortened, and the passage on it rendered much 
more safe and easy, by altering the course of 
the road in some places, by cutting down and 
banking over some difficult and dangerous pass- 
es, and by building several new bridges. 

The principal bridges are the bridge over 
Cranstown Dean, and the bridge over the 
Tyne, at the north end of the village of Ford 
Pathhead, called the Lothian bridge. Crans- 
town Dean bridge is forty-six feet in height, 
and consists of three semi-circular arches of 
seventeen feet span: the whole building is of 
ashler, and the piers being only three feet in 
thickness, the bridge has a very light appear- 
ance. 

Lothian bridge is eighty-two feet in height, 
and consists of five semi-circular arches of fif- 
ty feet span, surmounted by ten segment arch- 
es of fifty-four feet span and eight feet of rise. 
The piers are eight feet thick by twenty-eight 
feet broad, and hollow in the centre, as are also 
the abutments. 

The whole building is of ashler, thereby 
presenting a happy combination of durability 
and lightness, and adding much to the orna- 
ment of the adjoining grounds. The embank- 
ments at the ends of the bridges are planted 
up with evergreens. 

Of the embankments, that at Cotterburn is 
of the length of five hundred yards, and will 
contain 200,000 cubical yards of earth. The 
extreme depth of cutting in the line of the 
road will be thirty-two feet. Besides the gene- 
ral improvement of the line of road, these ope- 
rations have opened many fine prospects of the 
neighboring beautifully wooded and highly 
cultivated country. ‘The expense has amount- 
ed to between £20,000 and £30,000, besides a 
large sum of money which was previously ex- 

ended on the improvement of that part of the 
fine which is situated between this district and 

Edinburgh. 

The city of Edinburgh stands within two 
miles of the great arm of the sea ca‘led the Frith 


of Forth, which, at the part immediately north 
of the Scottish capital, is about seven or eight 
miles broad. Steamboats and other vessels 
put across this estuary at all hours from Leith, 
the port of Edinburgh, and from Newhaven, 
about a mile tothe west of that town, both to 
Burnt Island, Pettycur, and Kinghorn, which 
are directly opposite, and to Kirkaldy, Dysart, 
Leven, Ely, Pittenweem, and Anstruther, which 
lie farther to the east. ‘The common passage 
for travellers to the north is from Newhaven, 
(where there is a chain pier,) to Pettyeur. As 
this passage, however, is subject to be occa- 
sionally interrupted, (though since the introduc- 
tion of steam navigation that is a circumstance 
which has very rarely happened,) the mail, in- 
stead of crossing here, proceeds along the 
coast of the river to Queensferry, about twelve 
miles farther west, where the channel is con- 
tracted to the width of about a mile and a half. 
But before leaving Edinburgh we cannot help 
noticing, although not upon any of the great 
lines of road leading from that capital, the 
magnificent bridge, called the Dean bridge, 
which has lately been thrown across the chasm 
formed by the river or water of Leith to the 
north of the city. ‘The reader will find a no- 
tice of this structure, which was only finished 
about the beginning of the last year, in the 
‘‘Companion to the Almanae” for 18382. This 
bridge, Which has been erected after a design 
by Mr. Telford, almost at the sole expense of 
John Learmouth, Esq. (late Lord Provost,) to 
whose property it forms a communication, con- 
sists of two series of four arches each, the one 
surmounting the other. ‘The span of each of 
the upper arches is 96 feet, and the road-way 
passes at the height of more than 120 feet above 
the level of the water below. 

From Queensferry the present route of the 
mail is directly north by Kinross to Perth, from 
which point, crossing the Tay by a bridge, it 
takes its way along the northern banks of that 
river in an eastern direction to Dundee, and 
from thence to Arbroath on the coast. The 
common road, however, from Edinburgh to 
Dundee, runs in nearly a straight line from 
Pettycur through the county of Fife, and across 
the Frith of Tay, which at Dundee is about 
two miles in breadth. There is on this passage 
an excellent steamboat of a peculiar construc- 
tion, the paddles being placed in the middle, as 
if there were two boats joined, and the form be- 
ing such that it moves equally well with either 
end foremost. The distance from Edinburgh 
to Dundee by this road is not quite 43 miles, 
whereas, by that which the mail takes, for the 
sake principally of avoiding the two ferries 
over the Forth and the Tay, it is not less than 
69 miles. From Dundee to Arbroath is 17 
miles more, so that the whole distance by this 
circuitous route from Edinburgh to the latter 

lace is 86 miles, the distance in a straight line 
eeaad only about 50. In getting from Berwick 
to Arbroath, again, the mail travels about 143 
miles, while a straight line drawn between 
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these two pcints would not measure 60. The 
voyage by sea from the one place to the other 
does not exceed the last mentioned distance. 

The road between Edinburgh and Montrose, 
which is 12 miles to the north of Arbroath, has 
been constructed at a cost of not less than 
£100,000, reckoning only the outlay since the 
commencement of the present century; but as 
only a small portion of this sum has been ex- 
pended within the last three or four years, the 
consideration of the improvements which it 
has effected does not fall within the scope of 
our present remarks. We pass on, therefore, 
to notice the bridge which has just been carried 
over the South Esk at Montrose. ‘This town 
stands on the north bank of the river called the 
South Esk, which here falls into the German 
ocean; and we cannot better explain its singu- 
lar situation than by extracting the description 
given of it in a report made in 1823 by Mr. Bu- 
chanan : 

“The river South Esk, at Montrose, is re- 
markable for its broad, deep, and very rapid’ 
stream. But the great width of the river, and 
the current, deep and rapid beyond example in- 
deed in this country, are not owing to the mag- 
nitude of the South Esk river itself, but to the 
singular manner in which the discharge of its 
waters into the sea is here combined with the 
action of the tides and the configuration of the 
adjacent ground. 

“The town stands on a gently rising ground, 
in one of those low sandy flats which occur so 
frequently on the shores of the German ocean, 
and which, from their slight elevation above 
the sea level, and other circumstances, appear 
to have been once overflowed by the water. It 
has the German ocean on the east, at the dis. 
tance of about half a mile, and to the west is a 
tract of low and level sands, above four square 
miles in extent and nine miles in circumfe- 
rence, through which the South Esk winds its 
way to the sea, passing close to the town on 
its south side. ‘These sands lie below the le- 
vel of high water, and above the level of low 
water; and the river opening a communica. 
tion with the sea, it necessarily happens, that 
every rising tide rushes up the channel of the 
river, and inundates the whole of this sandy 
flat to the west of the town, which is again 
left uncovered by the reflux of the tide. ‘The 
channel through which this great body of water 
is alternately poured in and discharged is sud- 
denly contracted, at the south end of the town, 
to the breadth of 700 feet at high water, and 
400 feet at low spring tides; and in conse- 
quence of this the stream rushes in or out with 
great violence, according as the tide is either 
flowing or ebbing. This low land, over which, 
at each return of the tide, are spread the wa- 
ters of the ocean, after they have made their 
way through the narrow channel of the South 
Esk, is called the Basin, which forms a strik- 
ing object in the scenery of the place, appear- 
ing, when the tide is full, a large and beautiful 
Jake, and in a few hours afterwards, when the 
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waters have retired, a desolate and sandy 
marsh.” ¢ 

Between the basin and the sca, the river is af 
one place divided into two channels, by a small 
island called the Inch; but the two streams 
again unite into one before they arrive at the 
sea. About thirty years ago, when the road 
froia Edinburgh to Aberdeen was first con- 
structed, a wooden bridge was erected across 
the most northern of these channels, which is 
by far the broadest ; the other being crossed by 
a stone bridge of one arch, which is so narrow 
that, says Mr. Buchanan’s report, “it has con- 
tracted the channel of the river to at least one. 
fourth of its original breadth.” At the same 
time the channel of the northern stream had 
been greatly contracted by the faulty construc. 
tion of its wooden bridge. The effect of this 
unnatural confinement of so violent and rapid 
a stream has been to deepen the channel on 
the northern side, not less than five or six feet 
in many parts ; so that the original bottom hav. 
ing been carried away, the foundations on 
which the piers rested were in danger of being 
undermined. To prevent this result wooden 
piles were driven in, which served as a sort of 
wall to repel the current. But, notwithstand. 
ing this expedient, the bridge was still found 
to labor under the incurable defects of its ori- 
ginal construction. In particular, the wood 
was so damaged by the ravages of sea worms, 
of the genus designated Oniscus, that the ex- 

ense of keeping it in repair was very great. 
t was accordingly determined a few years ago 
to remove this wooden structure altogether, 
and to supply its place by a suspension bridge. 
Such a bridge has been accordingly erected, 
after a design by Captain Samuel Brown, of 
the Royal Navy. 

The distance between the towers at the two 
extremities of this bridge, measured from the 
centre of each, is 432 feet. The height of each 
tower is seventy-one feet; namely, twenty- 
three feet and a half from the foundation to 
the roadway, forty-four feet from the roadway 
to the top of the cornice, and three feet and a 
half forming the entablature. The breadth of 
each tower, at the termination of the cut-wa- 
ters, is forty feet and a half, and thirty-nine and 
a half at the roading. The archway by which 
each is perforated is sixteen feet in width by 
eighteen in height. The four counter-abut- 
ments for securing the chains are respectively 
115 feet distant from the towers, (reckoning 
from the centre of the tower to the face of the 
farthest wall of the chambers,) and consist 
each of an arched chamber, a strong counter- 
fort or abutment, a tunnel, and lying spandrel 
arch. ‘The width of the bridge is twenty-six 
feet within the suspending rods. The bars of 
which the main chains consist, measure eight 
feet ten inches from centre to centre of the 
bolt-holes, five inches broad between the shoul. 
ders, and one inch thick throughout. All the 
main links or bars are of the same thickness, 
except those in the towers, which are a sixteenth 
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of an inch thicker, and of length to suit the 
curve of the cast iron saddles. Kach main sus- 
pending chain, of which there are two on each 
side of the bridge, one over the other, placed 
one foot apart, consists of four lines of chain 
bars. The joints of the upper main chains are 
over the middle of the long bar in the lower 
chain ; and the suspending rods which sup- 
port the beams on which the roadway is laid, 
are five feet distant from each other. The 
chains are of wrought cable iron; the beams 
are of cast iron, formed with open spaces, 
twenty-six feet eight inches long, ten inches 
deep at the neck of the tenons, and one 
inch thick in every part between the flanges. 
The whole cost has been a little above 20,000 
pounds. 

To this account we have only to add, that 
the centre of the arch of the stone bridge which 
crosses the southern stream has also been 
taken down, and a revolving drawbridge erect- 
ed in its stead, by which vessels are allowed 
to pass and repass. The communication across 
the South Esk at Montrose, therefore, may now 
be considered to be as perfect as it can be ren- 
dered or desired. 

From Montrose the road follows the line of 
the coast by Bervie and Stonchaven to Aber- 
deen, a distance of thirty-seven miles. The 
situation of New Aberdeen is extremely simi- 
lar to that of Montrose, standing as it does on 
the north side of the large and rapid river Dee. 
Until lately, the only bridge across this river 
was the magnificent old bridge erected by 
Bishop Elphinstone in the early part of the six. 
teenth century. Within the last three years, 
however, a suspension bridge has been erect- 
ed between the town, and a road made at great 
expense, to communicate with the old one. 

n this bridge the width between the stone 
piers is 200 feet ; the breadth of the roadway 
1s 22 feet, and its height above high water is 18 
feet. It is within the recollection of many 
persons now alive, that the whole of the land 
at present in cultivation around Aberdeen was 
one brown heathery moor. Sucli is still the 
case with the whole district through which the 
above mentioned new road lias just been com- 

leted ; but from this operation we may proba- 
bly date the commencement of a course of im- 

rovements, which will ere long transform tliis 

itherto bleak and sterile tract into cultivated 
and productive fields. And here, while speak- 
ing of New Aberdeen, we cannot help advert- 
ing to the small expense, both of money and 
of time, with which, thanks to steam naviga- 
tion, a person residing even xt so distant a 
point as London may now accomplish a visit 
to this handsome northern city, remarkable for 
its rapid increase, the industry of its inhabi- 
tants, and the fine granite buildings of which 
it is entirely constructed. The voyage by sea 
is very little, if any thing, longer than to Edin- 
burgh, and is usually performed by the steam- 
boats in little more than fifty hours. 
As New Aberdeen is situated on the north side 
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of the Dee, so Old Aberdeen stands on the 
south side of the Don. ‘The Don, until within 
these few years, was crossed at Old Aber- 
deen by a very ancient bridge, called the Brig 
of Balgownie. We refer the reader to an in- 
teresting passage in Sir Thomas Dick Lau- 
der’s volume, entitled “An Account of the 
Great Floods of August, 1829, in the Province 
of Moray and adjoining Districts,” for some 
curious particulars regarding this structure. 

The new bridge of Don, which was built by 
Mr. Gibb, after a design by Mr. Telford, is about 
520 feet in length, and consists of five arches, 
each of seventy-five feet span, and twenty-four 
feet rise. The total expense of the erection 
was £14,000. ‘The effect of this improvement 
is to shorten the road by about half a mile, and 
to avoid three steep hills over which it was 
formerly carried. ‘This structure, although in 
an unfinished state when the great flood or 
1829 occurred, escaped on that occasion with- 
gut injury. It was completed towards the end 
of the following year. 

At Aberdeen the mail road leaves the coast, 
and proceeds across the country in nearly a 
straight line by Inverury, Huntley, Keith, and 
Fochabers, to Elgin, the county town of Mo- 
rayshire. ‘The whole distance from Aberdeen 
to Elgin is sixty-seven miles. The road is 
throughout excellent; and notwithstanding 
that it passes over a great deal of hilly country, 
is so artfully conducted that hardly a single 
heavy pullis encountered the whole way. Im- 
mediately beyond Fochabers, it is met by the 
impetuous and formidable river Spey, forming 
the boundary of the province of Moray, which, 
notwithstanding its northern situation, is one 
of the fairest portions of the island, and one of 
those in which vegetation is earliest. It used, 
however, to be in a manner separated and cut 
off from the rest of the country by this dan- 
gerous mountain torrent, until about twenty- 
five years ago, when a bridge was first built 
across it at Fochabers. It consisted of four 
arches, of which two were of ninety-five and 
two of seventy-five feet span each, the total 
length of water-way being 340 feet. But this 
bridge, during the floods of August, 1829, 
which destroyed or damaged nearly one hun- 
dred others, had the two arches next the left 
bank carried away, of which Sir Thomas Dick 
Lauder has given a striking account. 

Various bridges over the river Findhorn, 
which bounds Morayshire to the west, and over 
the stream of the Lossie, on which the town of 
Elgin stands, were swept away on the same oc- 
casion, so that the country was at once cut off 
from all communication with the surrounding 
parts. Active measures, however, have since 
been taken to repair the ruin produced by this 
visitation, und new bridges have already been 
erected in the line of the great road over all 
the three rivers. 

The bridge at Elgin, over the Lossie, of 80 
feet span, is partly of cast metal and partly of 
timber, 
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From Elgin the mail proceeds along the 
coast of the Moray Frith to Inverness, and 
from thence westward to the termination ot 
that estuary, when it crosses the Beauly Wa- 
ter, and ascends northwards to Dingwall, on 
the Frith of Cromarty. Pursuing for some 
time the direction of the northern coast of that 
Frith, it then arrives at Tain, on the Dornoch 
Frith, which it crosses by Meikle Ferry ; after 
which the road runs along the coast for se- 
venty miles, till it leaves it at Wick, and cuts 
across the country to ‘hurso on the Northern 
Ocean. This is the farthest point to which 
the London mail proceeds. ‘Thurso, by the 
road which has been described, is 783 miles 
distant from London; and the journey is now 
accomplished by the mail, all stoppages inclu- 
ded, in four days and fifty minutes. 

The portion of the road which has just been 
described from the Beauly Water to Thurso 
has been constructed and is maintained in re- 
pair by the commissioners appointed under the 
act of parliament for superintending Highland 
roads and bridges. The works conducted by 
the parliamentary commissioners from the year 
1803, when they commenced their operations, 
have done more to advance the civilization of 
the Highlands than all the other attempts of 
government for that purpose in the course of 
the preceding century. Speaking of what had 
been done up to 1817, Mr. Telford, the engi- 
neer, asserts, in a statement which will be 
found quoted at greater length in the “ Results 
of Machinery,” chap. vii, that the money then 
expended “had been the means of advancing 
the country at least one hundred years.” ‘The 
report ade by the commissioners in 1828 (the 
fourteenth) contains an interesting communi- 

cation, addressed to the late Lord Colchester, 
by Mr. Joseph Mitchell, on the improved state 
of the Highlands since the commencement of 
the works executed by the commissioners ; 
with an abstract of a few of the statements 
presented in report, with which we may fitly 
conclude the present paper. 

So little communication was then wont to 
be between the northern counties of Scotland 
and the south, owing to the want of roads, 
that, until of late years, the counties of Suth- 
erland and Caithness were not required to re- 
turn jurors to the circuits at Inverness. “ Be- 
fore the commencement of the present century, 
no public coach, or other regular vehicle of 
conveyance, existed in the Highlands. It was 
not till 1806 and 1811 that coaches were regu- 
larly established in these directions, being the 
first that ran on roads in the highlands. Since 
the completion of the parliamentary works, se- 
veral others have successively commenced ; 
and during the summer of last year, no less 
than seven different stage coaches passed daily 
to and from Inverness, making forty-four 
coaches arriving at, and the same number de- 
parting from, that town in the course of every 
week, * * * Post-chaises, and other modes 
of travelling have during the same period, in- 
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creased proportionably; and, instead of five 
post-chaises, which was the number kept in the 
town of Inverness about the year 1803, there 
are now upwards of a dozen, besides two es- 
tablishments for the hire of gigs and riding 
horses. * * * ‘The number of private car- 
riages in Inverness and its vicinity has like- 
wise increased remarkably during the last 25 
years, and no less than 160 coaches may now 
be seen attending the Inverness yearly races ; 
whereas, at the commencement of that period, 
the whole extent of the Highlands could scarce- 
ly produce a dozen; and at no very distant 
date previously, a four-wheeled carriage was 
an object of wonder and veneration to the in- 
habitants. Jn 1715, the first coach or chariot 
seen in Inverness is said to have been brought 
by the Earl of Seaforth. In 1760 the first 
post-chaise was brought to Inverness, and was 
for a considerable time the only four-wheeled 
carriage in the district. There are at present 
four manufactories for carriages at Inverness.” 
Formerly there were no inns ; inns are now 
built, except in one instance, along the roads 
constructed by the commissioners, extending 
in length to upwards of 900 miles. The mails, 
which used to be carried oply on runners’ 
backs, are now sent to all the considerable 
towns in coaches, and three or four times a 
week to places off the direct line of road, to 
which they used to come only once. Finally, 
agriculture has received a prodigious impulse 
from these improvements ; the value of pro- 
perty has been greatly increased; trade has 
been promoted; and the general condition of 
even the poorest of the inhabitants has been 
ameliorated by numerous accommodations and 
comforts which were formerly entirely out of 
their reach. 


The U Indulating Railway. ~ By Juntus Reprvt- 
vus. [From the London Mechanics’ Maga- 
zine. | 

Sir,—Since I last wrote to you I have 
seen Mr. Badnall’s treatise on railway improve- 
ments; but I must confess I see therein no 
statement which tends to shake my incredulity 

on the subject of hill and valley locomotion. I 

still prefer the level, and doubt not of its being 

the mest economical railway. In the way of 
argument I have nothing to add to my former 
letters on the subject. I did, indeed, wish to 
ask one or two questions, which I had intended 
to put when I read your review, and the extract, 
stating that the moving power of the experi- 
mental carriage was a steel spring coiled round 

a barrel; but I have since found that a writer 

in the Magazine edited by the Messrs. Cobbett 

has forestalled me. It is by him stated that the 
experiments were unfair; that in the case of 
both the level and the curve, the carriage was 





































—," 


- spas ic ys an nl te 
aT en te 


N 
ui ei ee 
DL Speieee 2 ae 


ae 
NS ee es 


siti 23 ee ee 


318 


traversed backwards along the whole line, and 
that on the curved line the distance traversed 
was considerably greater than on the horizon- 
tal line, consequently that the spring was 
wound up to a greater amount of tension. He 
states further his belief, that if the carriage 
were wound up on the level road, and then 
placed in motion on the curve, that it would 
stop half way from want of power. Whether 
this statement be correct or not I cannot pro- 
nounce, not having seen the trials, but the 
winding up of a spring is assuredly a matter of 
considerable importance, when we consider 
that half a turn of the barrel, when nearly 
wound up, gives more power than several turns 
at the commencement. 

Mr. Badnall says, p. 74, “In allusion to the 
comparative difference in the speed between 
the two curved railways, in the preceding state. 
ment, and in the stxtement at p. 67, I confess 
myself in difficulty.” At p. 77 he says, ‘ The ad- 
vantage gained over a common horizontal rail- 
way will be in proportion to the length and depth 
of descent.” Now, supposing the moving power 
to be acoiled spring, it is quite clear that the 
tension would increase, and consequently the 
power would increase, in proportion to the 
number of turns, and in a compound ratio. If 
this be the case, the “difficulty” will be solved 
without accounting for it by the “ vibration.” 

From the letter of Mr. Stephenson, quoted 
in Mr. Badnall’s book, I take the following ex- 
tract : 

“This sort of force (periphugal force) per- 
haps not being thoroughly understood, you will 
allow me to compare it to aman on horseback, 
riding at full speed, and the animal stopping 
himself with all the power he is master of; we 
should in such a case naturally expect to see 
the rider thrown forward, taking along with 
him both bridle and stirrups.” 

With all deference to the opinion of Mr. Ste- 
phenson, I beg to remark that I have been for 
some years in the habit of studying the laws of 
“forces,” in this very species of involuntary 
experiment. I have seen numerous riders thus 
shaken out of their saddles—technically called 
‘purchasing an estate’—and with nearly the 
result he has described: but invariably their 
future progress was arrested by friction, both 
on levels and up hill, the momentum being ab- 
sorbed by the material on which the falling 
body impinged, and sometimes so rapidly that 
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“it dragged life along with it. Down hill, it is 


true, the momentum has occasionally been of 
considerable avail, unless a thicket or patch of 
aloes, or spiry larch-thistle, happened to inter- 
vene as a recipient. Even thus I suspect the 
“ periphugal force” would impinge upon and be 
absorbed by the upward ascent of an undulat- 
ing railroad. 

At page 84 Mr. Badnall talks of having given 
a limited power to his spring, winding it up ten 
feet and six feet. Why was this small power 
selected? The experiment seems on too small 
a scale to justify any reliance on the result. I 
will state an experiment, which, if it give a re- 
sult in favor of undulation, when accurately 
tried, I shall think that there is more in Mr. 
Badnall’s scheme “than is dreamt of in my 
philosophy.” 

Make two railroads side by side, with the 
ends and beginnings parallel. Let one be an 
horizontal road, say two hundred feet in length. 
Let the other be increased in actual length, by 
means of any undulating form Mr. Badnall may 
choose, till it measures two hundred and twenty- 
five or fifty feet. Then let a barrel spring be 
adapted to a carriage, so that, when traversed 
backwards on the horizontal read, it may just 
have power enough to reach the extremity 
again. Then take the carriage, thus wound 
up, and place it on the undulating road, and if 
it reach the extremity of that also, I shall be 
ready to acknowledge the triumph of Mr. Bad- 
nall’s principle. But, even then, unless it per- 
form something more, there will be no gain in 
point of economy, but, on the contrary, a con- 
siderable loss, by the extra expense of material 
consumed in the road. And here I leave the 
matter for the present. 

I remain, yours, &c. 
Junius Repivivvs. 

P. S.—Illness, and the pressure of occupa- 
tion, have hitherto prevented me from answer- 
ing “R.” 


The Undulating Railway. ByS.D. [From 
the London Mechanics’ Magazine. ] 

Sir,—If you examine the author’s account 
of his invention as exhibited in your extracts, 
you will find that, in paragraph 3, he says, “ that 
throughout the ascent the pressure upon the 
rails, and consequently the amount of friction, 
is precisely the same as it was down the des- 
cent A B, viz. as much less than it was on 


















the horizontal line E A as the line C D to DC.” 
Now, surely the amount of friction is propor- 
tional to the lines representing the pressure 
upon the rails, which are C P and C G, not 
C Dand DC. But even with this understand- 
ing, let us see if the inference be correct. 

In paragraph 5 we find it stated, “ that al- 
though the disposable power of gravity in op- 
position to pressure is only as CD to CP, 
yet this is no criterion of the extent of advan- 
tage gained in speed ; in fact, C D may as pro- 
perly be stated to represent the saving in fric- 
tion.” 

If C D may be stated to represent the saving 
in friction, throughout the whole descent, it 
may also be stated to represent an augmenta- 
tion of friction upon the whole ascent ; so that 
C P being the measure of the former, CP+ 
C D will be that of the latter quantity. With 
this in mind, let us see what the author says 
farther on, that if “the power employed upon 
the ascending part of the undulation were only 
just sufficient to overcome the friction and re- 
sistance of atmosphere, the carriage would na- 
 vally, as proved by the action of the pendu- 
lum, rise the ascent B E in the precise time it 
occupicd in traversing from A to B.” 

Now, on the horizontal railway the friction is 
represented by the C G, but upon the ascent of 
the undulating railway by C P + C D, which 
being greater than the other, it would oppose 
more force to the progress of the carriage, and 
it would require more power to overcome it. 

In thus examining the author’s explanation I 
am led to think that the amount of friction is 
not less on the undulating than on the horizon- 
tal railway. 

Iam, sir, your obedient servant, 
S. D. 

May 20. 





Of the Orders of Architecture. [Concluded 
from page 264.] 

Construction or ArcitEs.—If the weights 
of the voussoirs in an arch are all equal, the 
arch of equilibration is what is termed a Ca. 
tenarian curve, the same that a chain or cord 
of uniform thickness would assume, if hang. 
ing freely, the horizontal distance of the 
points of suspension being equal to the span 
of the arch, and the depth of the lowest point 
of the chain being equal to the- greatest 
height of the arch. 

If the figure of the chain were reversed, 
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the joints being such that the force, which 
was a pull in the first situation, becomes a 
thrust in the second, the chain would sup- 
port itself, and remain in equilibrio. 

The caienaria is remarkable for this me- 
chanical property. ‘That a chain hanging 
in that curve has its centre of gravity lower 
than if it were disposed in any other line, its 
length continuing the same, and also the 
points from which it is suspended. There- 
fore, an arch constructed in this form has its 
centre of gravity the highest possible. 

But the supposition of an arch resisting a 
weight, which acts only in a vertical direc- 
tion, is by no means perfectly applicable to 
cases which generally occur in practice. The 
pressure of loose stones and earth, moisten- 
ed as they frequently are by rain, is exerted 
very nearly in the same manner as the pres- 
sure of fluids, which act equally in all direc- 
tions: and even if they were united into a 
mass, they would constitute a kind of wedge, 
and would thus produce a pressure of a sim- 
ilar nature, notwithstanding the precaution 
recommended by some authors, of making 
the surfaces of the arch-stones vertical and 
horizontal only. This precaution is, howev- 
er, in all respects unnecessary, because the 
effect which it is intended to obviate is pro- 
ductive of no inconvenience, except that of 
exercising the skill of the architect. ‘The 
effect of such a pressure only requires a 
greater curvature near the abutments, reduc- 
ing the form nearly to that of an ellipsis, and 
allowing the arch to rise at first in a vertical 
direction. 

A bridge must also be so calculated as to 
support itself without being in danger of fall- 
ing by the defect of the lateral adhesion of 
its parts, and in order that it may in this res. 
pect be of equal strength throughout its depth 
at each point, must be proportional to the 
weight of the parts beyond it. This proper- 
ty particularly belongs to the curve denomi- 
nated logarithmic, the length corresponding 
to the logarithm of the depth. If the strength 
were afforded by the arch stones only, this 
condition might be fulfilled by giving them 
the requisite thickness, independently of the 
general form of the arch: but the whole of 
the materials employed in the construction 
of the bridge must be considered as adding 
to the strength, and the magnitude of the ad- 
hesion as depending in a great measure on 
general outline. 

We must examine in the next place what 
is the most advantageous form for support- 
ing any weight which may occasionally be 
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placed on the bridge, particularly at its weak- 
est part, which is usually the middle. Sup- 
posing the depth at the summit of the arch 
at the abutments to be given, it may be re- 
duced considerably, in the intermediate parts, 
without impairing the strength, and the out- 
line may be composed of parabolic arcs, hav- 
ing their convexity turned towards each oth- 
er. ‘This remark also would be only appli- 
cable to the arch stones, if they afforded the 
whole strength of the bridge, but it must be 


extended in some measure to the whole of 


the materials forming it. 
If, therefore, we combine together the 


curve best calculated for resisting the pres- 
sure of a fluid, which is nearly elliptical, the 
logarithmic, and the parabolic curves, allow- 
ing to each its due proportion of influence, 
we may estimate, from the comparison, which 
is the fittest form for an arch intended to sup- 
port a road. And in general, whether the 
road be horizontal, or a little inclined, we 
may infer that an ellipsis, not differing much 
from a circle, is the best calculated to com- 
ply as much as possible with all the condi- 
tions, as represented by the above figure, 
which exhibits a view of the middle arch of 
Blackfriar’s Bridge, London. 
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Curious Facts anp Exrertments.—The 
** Philosophical Transactions” contain a very 
curious paper on hybernation, from the pen 
of Dr. Marshall Hall. From the fact that 
the peculiar condition of certain mammalia 
in the winter season,—in other words, the 
state of hybernation of these animals,—bears 
so striking an analogy to ordinary sleep, as 
to justify the expectation of some interesting 
results being deduced from considering the 
two in connection, the learned doctor has 
paid very minute attention to the state of the 
hedgehog, dormouse, and bat, during sleep, 
and he has come to a conclusion respecting 
it which does not appear to be consistent 
with the testimony of former observers. He 
states that the animal, in ordinary sleep, ex- 
periences a striking diminution of the power 
of respiration : that the acts of breathing be- 
come less; and that its temperature de- 
creases many degrees below the average of 
what it is in the active state of the animal. 
Its capability of enduring the abstraction of 
the atmospheric air is increased to a corres- 
ponding extent. Such is the character of 
the natural sleep of hybernating animals, and 


it is distinguished from hybernation only in 
the degree in which the symptoms of the or- 
dinary sleep are developed. In this case, 
that is, in true hybernation, the function of 
respiration is nearly altogether suspended ; 
at least, the phenomena which result from 
experiments on animals during hybernation 
are all confirmatory of such a conclusion. 
The doctor has shown, likewise, that the air 
which surrounded the animal whilst in the 
hybernating state yielded, at most, but very 
slight signs of any absorption being expe- 
rienced by it. He placed a bat in a contri- 
vance so constructed as to be capable of in- 
dicating the minutest amount of the absorp- 
tion of gas. In the interval of 60 hours, 
after a most carefully conducted experiment, 
he found that three-quarters of a cubic inch 
of gas had been absorbed. ‘The amount of 
the diminution in the quantity of gas required 
by the hybernating animal] may be estimated 
by stating that the average consumption ne- 
cessary to him in the active state would be 
an equal quantity of gas in about half the 
above number of minutes. In the process 
for determining the absorption of hybernating 
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animals, the nicest precautions are demand- 
ed. Whilst the air to be respired is secured 
against any addition, it is likewise necessa- 
ry to ascertain constantly the comparative 
temperature of the animal and of the atmo- 
sphere. The author recommends that the 
experimentor should obtain a mahogany box, 
with a glass lid, divided horizontally at its 
middle part by a fold of strong ribbon, and 
of such dimensions as just to contain the ani- 
mal. ‘The bat is then to be placed upon the 
ribbon, and enclosed by fixing the lid in its 
place. A thermometer with a cylindrical 
bulb is then to be passed through an orifice 
made in the box, on a level with the ribbon, 
under the epigastrium of the animal, and left 
in this situation. ‘The thermometer should 
be so placed as to be seen without disturbing 
the inmate, whilst its indications can be com- 
pared with those of another thermometer 
hung up in the room to express the variations 
in the temperature of the atmospheric air. 
The doctor adds, that the layer of silk and 
the portion of air underneath are suflicient 
to protect the animal from the immediate in- 
fluence of the temperature of the table, or 
whatever may be the support of the box. 
The phenomena of hybernation prove beyond 
all doubt the power of the animals who under- 
go it to sustain with impunity the privation 
of the atmospheric air. But the most extra- 
ordinary feature in this general fact is, that 
the exercise of this power is limited exclu- 
sively to the term of hybernation: for Dr. 
M. Hall placed a dormant bat in water, in 
which it remained immersed for eleven mi- 
nutes, and came out uninjured; whilst a 
hedgehog, in the active condition of its exis- 
tence, was put in the same element, and died 
in three minutes, the ordinary time in which 
drowning kills mammalia. In a paper pre- 
vious to the present one, the same author 
had shown that in those cases in which the 
amount of respiration is small, the degree of 
irritability is high, and that, consequently, 
during the state of hybernation, the irritabil- 
ity of the animal is very sensibly aug. 
mented. 

Now, if this reasoning were correct, it 
would necessarily follow, that, if the head of 
an animal were suddenly removed, and the 
heat of the heart observed afterwards, that 
heat would be found to continue longer if the 
experiment were tried in the hybernating 
state, than when it was done in the active 
condition of the animal. ‘This result would 
undoubtedly show that irritability did increase 
when the respiration was diminished. The 
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fact was placed beyond all doubt by Dr. M. 
Hall, in the following experiment: “On 
March 9th, soon after midnight, I took a 
hedgehog, which had been in a state of unin. 
terrupted lethargy during 150 hours, and di- 
vided the spinal marrow just below the occi- 
put ; I then removed the brain, and destroy- 
ed the whole spinal marrow as gently as 
possible. ‘The action of the heart continued 
vigorous during four hours, when seeing no 
prospect of a termination to the experiment, 
I resolved to envelope theeanimal in a wet 
cloth, and leave it until early in the morning. 
At seven o’clock, A. M., the beat of both 
sides of the heart still continued. They still 
continued to move at 10 A. M., each auricle 
and each ventricle contracting quite dis- 
tinctly. 

“At half past 11 A. M., all were equally 
motionless ; yet all equally contracted on be- 
ing stimulated by the point of a pen-knife. 
At noon the ventricles were alike unmoved, 
on being irritated as before; but both auri- 
cles contracted. Both auricles and ventri. 
cles were shortly afterwards irritable.” A 
few weeks after this experiment, the spinal 
marrow of another hedgehog, in a state of 
activity, was simply divided at the oceiput ; 
the result was, that the beat of the left ven- 
tricle of the heart ceased almost immediate- 
ly; that of the left auricle in less than a 
quarter of an hour; the right ventricle did 
not cease to beat before two hours from the 
time of death, whilst the right auricle ceased 
long before, though not so soon as the left 
auricle. The conclusions, then, which we 
are entitled to draw from these facts, are, 
that the irritability of the heart is strikingly 
increased in prolonged lethargy ; and that in 
this state of the animal system the action of 
the heart continues without any dependence 
on the functions of the brain or spinal mar. 
row. The general opinion hitherto has been, 
that during hybernation the sensibility of the 
animal is greatly impaired. The contrary 
is maintained by Dr. Hall, on the evidence 
of his own senses, for the slightest touch ap- 
plied to one of the spines of the hedgehog, 
during hybernation, is sufficient to rouse it, 
and induce it to draw a deep respiration. 
The same respiration holds good with re. 
spect to the power of the animal to use its 
muscles. ‘This remains perfectly unimpair- 
ed, and when there is insensibility or stiff. 
ness, then the animal is in a state of torpur, 
but not of hybernation. Again, though re. 
spiration is nearly suspended, the circulation 
still goes on; but, as it is of venous charac. 
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ter, and as it wants the usual impulse, Dr. 
Hall assigns it to a place in the scale of ani- 
mal life which is lower than that of the rep- 
tiles. The phenomena which are thus pre- 
sented come before us in a series of facts, 
which it would be difficult for us to believe, 
if they were not put beyond all dispute by 
undoubted evidence. Anatomy and patholo- 
gy alone can explain the strange process, 
by describing the increased irritability of 
the left side of the heart. A very important 
distinction is drawn by Dr. Hall, between 
true hybernation and torpor. ‘Torpor may 
be produced by cold in any animal, and is 
attended by a benumbed state of the senti- 
ent nerves, and a stiffened condition of the 
muscles ; it is the product of cold. But hy- 
bernation is limited to a certain number of 
animals; in it sensibility and power of mo- 
tion remain unimpaired ; its phenomena are 
produced through the medium of sleep. The 
nature of hybernation is determined, in a 
great measure, by the fact, that all hyber- 
nating animals avoid exposure to intense 
cold; but choose a retreat, make nests or 
burrows, congregate sometimes in clusters. 
The instinct by which the animals are led to 
make use of precautions is in connection 
with the law which requires that the change 
from the condition of hybernations to that of 
activity shall be slow and gradual, in as much 
as the state of the blood in one condition is 
compatible with the peculiar power of the 
heart in the other. The object is learnedly 
treated by Dr. Hall, and is well worthy the 
attention of scientific men. 





Sza-weeD Banxs.—The Sargassum vul- 
gare, the tropic grape of sailors, and the Fu- 
cus natans of the older writers, is worthy at- 
tention, not only from its wandering habits, 
quitting as it does the submarine soil to which 
it probably in its early stage is attached, but 
also for the astonishing profusion in which it 
so frequently is found. It only grows within 
forty degrees of latitude on either side of 
the equator, but currents often cast it on our 
coast. It is a remarkable circumstance in 
the history of this plant, that it is chiefly lo. 
cated in its position, even when detached, 
forming two great banks, one of which is 
usually crossed by vessels homeward bound 
from Monte Video, or the Cape of Good 
Hope; and so constant are they in their 
places, that they assist the Spanish pilots to 
rectify their longitude. It is probable that 
these banks were known to the Pheenicians, 
who in thirty days’ sail, with an easterly wind, 


came into what they called the “ Weedy 
Sea;” and to the present day, by the Span. 
iards and Portuguese, the chief tract is 
named Mar de Zargasso. It was the enter- 
ing of such fields of fucus as these that 
struck so much terror into the minds of the 
first discoverers of America; for sailing 
tardily through extensive meadows for days 
together, the sailors of Columbus supersti- 
tiously believed that the hindrance was de- 
signed by heaven to stay their adventurous 
course: hence they wildly urged their com. 
mander to proceed no further, declaring, that 
through the banks thus woven by nature, it 
would be presumptuous impiety to force a 
way.—|Burnett’s Outlines of Botany. } 





Brrvs anp Insecrs.—There cannot be 
any question of the immense number of in- 
sects required by birds during the breeding 
season. It is stated by Bingley, that a pair 
of small American birds, conjectured to be 
the house-wren, were observed to leave the 
nest and return with insects from forty to 
sixty times in an hour, and that in one parti- 
cular hour they carried food no fewer than 
seventy-one times. In this business they 
were engaged during the greatest part of the 
day. Allowing twelve hours to be thus oc- 
cupied, a single pair of these birds would de- 
stroy at least six hundred insects in the 
course of one day, on the supposition that 
the two birds took only a single insect each 
time ; but it is highly probable that they of- 
ten took more. 

Looking at the matter in this point of view, 
the destruction of insectivorous birds has in 
some cases been considered as productive of 
serious mischief. One striking instance we 
distinctly recollect, though we cannot at this 
moment turn to the book in which it is re- 
corded. The numbers of the crows or rooks 
of North America were, in consequence of 
state rewards for their destruction, so much 
diminished, and the increase of insects so 
great, as to induce the state to announce a 
counter reward for the protection of the crows. 
Such rewards are common in America; and 
from a document given by Wilson, respect. 
ing a proposal made in Delaware “for ban- 
ishing or destroying the crows,” it appears 
that the money thus expended sometimes 
amounted to no inconsiderable sum. The 
document concludes by saying, “The sum 
of five hundred dollars being thus required, 
the committee beg leave to address the far. 
mers and others of Newcastle county and 
elsewhere on the subject.” 
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From its sometimes eating grain and other 
seeds, “the rook,” says Selby, “has erro- 
neously been viewed in the light of an ene- 
my by most husbandmen; and in several 
districts attempts have been made either to 
banish it, or to extirpate the breed. But 
wherever this measure has been carried in- 
to effect, the most serious injury to the corn 
and other crops has invariably followed, from 
the unchecked devastations of the grub and 
caterpillar. As experience is the sure test 
of utility, a change of conduct has in conse- 
quence been partially adopted; and some 
farmers now find the encouragement of the 
breed of rooks to be greatly to their interest, 
in freeing their lands from the grub of the 
cockchafer, an insect very abundant in many 
of the southern counties. In Northumber- 
land I have witnessed its usefulness in feed. 
ing on the larve of the insect commonly 
known by the name of Harry Longlegs, 
which is particularly destructive to the roots 
of grain and young clovers.” 

It has on similar grounds been contended, 
that the great number of birds caught by 
bird-catchers, particularly in the vicinity of 
London, has been productive of much injury 
to gardens and orchards. So serious has 
this evil appeared to some, that it has even 
been proposed to have an act of parliament 
prohibiting bird-catchers from exercising 
their art within twenty miles of the metropo- 
lis; and also prohibiting wild birds of any 
kind from being shot or otherwise caught or 
destroyed within this distance, under certain 
penalties. It is very clear, however, that 
such an act could never be carried; and 
though it might be advantageous to gardens, 
orchards, and farms, yet the attacks which 
the same birds make on fruit would probably 
be an equivalent counterbalance. 

In the case of swallows, on the other hand, 
it has been well remarked by an excellent 
naturalist, (the Rev. W. T. Bree,) that they 
are to us quite inoffensive, while “the bene- 
ficial services they perform for us, by clear- 
ing the air of innumerable insects, ought to 
render them sacred, and secure them from 
our molestation. Without their friendly aid 
the atmosphere we live in would scarcely be 
habitable by man ; they feed entirely on in- 
sects, which, if not kept under by their 
means, would swarm and torment us like an- 
other Egyptian plague. The immense quan- 
tity of flies destroyed in a short space of 
time by one individual bird is scarcely to be 
credited by those who have not had actual 
experience of the fact.” He goes on to il- 
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lustrate this from a swift, which was shot. 
“It was in the breeding season, when the 
young were hatched; at which time the pa- 
rent birds, it is well known, are in the habit 
of making little excursions into the country 
to a considerable distance from their breed. 
ing places, for the purpose of collecting flies, 
which they bring home to their infant proge- 
ny. On picking up my hapless and ill-got- 
ten prey, I observed a number of flies, some 
mutilated, others scarcely injured, crawling 
out of the bird’s mouth; the throat and pouch 
seemed absolutely stuffed with them, and an 
incredible number was at length disgorged. 
Iam sure I speak within compass when I 
state that there was a mass of flies, just 
caught by this single swift, larger than, when 
pressed close, could conveniently be contain- 
ed in the bowl of an ordinary table-spoon.” 
—(Library of Entertaining Knowledge. ] 





Effects of Burying Iron and Steel in the Earth. 
Continued from page 261. [From the Lon- 
don Mechanics’ Magazine for May.] 


S1r,—I very much doubt whether we pos- 
sess sufficient information to warrant the con- 
clusion, that burying iron and steel in the earth 
“causes a decided improvement in its quality.” 

It is a subject that well deserves minute in- 
vestigation. I think, however, it belongs to 
the practical worker in these metals, rather 
than the experimental chemist, to make the 
necessary observations. The chemist may be 
able to analyse a piece of metal, and to ascer- 
tain with tolerable accuracy of what materials 
it is composed ;* but he will give very little 
useful information as to its utility, unless 
he be assisted by the experience of the man 
who forges, and tempers, and sharpens, the 
specimen, and thus exemplifies its peculiar 
properties. 

hat chemical changes are constantly going 
on in the vast and magnificent laboratory of 
nature, cannot, as I conceive, be denied. We 
must, however, bear in mind, that the chemis- 
try of nature seems evidently designed to pre- 
pare materials for the chemistry of art to 
operate upon, and not to supercede the art 
itself. 

The pile-shoes of London Bridge ought not 
to be cited as illustrative of a beneficial change 
by simply burying thein in the earth. When 
those pile-shoes were forged, iron was a com- 
paratively scarce metal. The small quantities 
of ore that were smelted in that day imply a 
careful and protracted process, evidently con- 
ducted under a variety of disadvantages as re- 
spects quantity, yet involving, perhaps, some 





* The chemist who can do this must be more expert 
than a “ Lecturer on Chemistry,"’ of whose performances 
in the analytical way I have lately heard an amusing ac- 
count. 
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of the most favorable conditions relative to 
quality. ; 

The superiority of the straps that were in 
immediate contact with the charred surfaces of 
the piles, seems to indicate a process somewhat 
analogous to the cementation of iron in form- 
ing it into steel, by its combination with car- 
bon. Yet, after all, may not this part of the 
shoe be that which had retained its original pe- 
culiarity, whilst that not in contact with the 
charred surfaces had become deteriorated by 
the soil in which it was imbedded ! 

It is to be feared that practical men, in the 
various departments of science to which they 
belong, are not sufficiently attentive to the 
phenomena that are constantly inviting their 
observation. Those of them who possess dis- 
cernment enough to distinguish between things 
that differ, generally keep their own secrets. 
They are fully justified in doing so, whilst the 
present system of plundering and appropriating 
prevails in the scientific world. There is no 
very great encouragement for a poor man to 
communicate what he knows, merely to see 
others enriching themselves by the results of 
his unacknowledged, unappreciated, and unre- 
warded labors. 

Your valuable correspondent “ Junius” has 
said more of me than I deserve: were my 
means proportionate to my wishes, and I trust 
they are not immoderate, I should, perhaps, do 
more than I can at present. A young family, 
and a tolerably extensive business, justly de- 
mand of me the greater portion of my time and 
attention. A few moments of occasional lei- 
sure are all that I can spare to science ; but 
those few moments always leave behind them 
# reward more satisfying and more enduring 
than either wealth or honor can confer. 

Iam, &c. J. O. N. Rurrer. 

April 30, 1833. 





Internal Improvements, No. I. By F. To the 
Editor of the American Railroad Journal, and 
Advocate of Internal Improvements. 

Sim,—Mechanical knowledge is now ma- 
king rapid strides towards perfection, exercis- 
ing in its progress a genial influence over the 
arts and sciences of the civilized world, strength- 
ening its ties of intercourse, and dispensing 
plenty and intelligence where formerly misery 
and ignorance held their sway. The invention 
of the steam engine alone may be regarded as 

a new era in the domestic policy of nations, 

and since the important step made by Watt in 

reducing its principles to practical application 
by an investigation of its physical properties, 
its course has been steadily onward, engaging 
in its service more talent, ingenuity, and labor, 
and producing more national and individual 
wealth, than any other huinan invention. Its 
ey development gave an impetus that has 
ed to all the numerous discoveries and im- 
rovements in the different branches of manu- 
actures, and raised them to their present high 
state of perfection, But < few years have 
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elapsed when the wondrous effects now result- 
ing from the application of this subtile fluid, be- 
fore its capacity of adaptation was known, 
could only have found place to grace the pages 
of fiction, or adorn 2 tale of romance. ho 
would then have credited the assertion, if made, 
‘hat hundreds were under its influence, daily 
travelling the country, navigating rivers, and 
traversing lakes and seas, at the rate of thirty 
miles per hour; and that at this high degree of 
velocity they were in the indulgence of every 
luxury and comfort that their own private 
apartments could afford? Had its accomplish- 
ment been then predicted, instead of serving 
as a beacon-light to guide the intelligence of 
men of science and learning, it would have 
been treated simply as the wild dream of an en- 
thusiast, and elicited naught save contempt 
from many who are now proud to acknowledge 
themselves among its warmest advocates. For 
there are many persons still living, scarce pass- 
ed the meridian of life, who blush to have re- 
garded the idea as visionary ; and, refusing the 
subject the effort of a thought, have even sus- 
pected the intellect of the person who predicted 
its eventual realization. Strange as this incre- 
dulity may now appear, it is none the less 
true; anda few years may yet prove to us that 
the principle is in its infancy; that it is des- 
tined to fulfil still higher duties ; and that its 
sphere of usefulness is to be widely extended. 
It would be no unprofitable lesson to mark the 
influence which physical science, in its diffe- 
rent stages, has exercised over the moral and 
political character of nations. It would be 
found that nearly in the same proportion that 
mechanics have advanced towards perfection, 
the world has advanced in civilization; that as 
its principles have been developed, its condi- 
tion has been bettered; in short, it has been 
one of the grand moving principles by which 
these effects have been produced. But this in- 
vestigation becomes not the present paper; 
and however grateful be the task to pay a pass- 
ing tribute to the inventive talents and sublime 
genius of the great men who have preceded us, 
and laid the foundation on which the super. 
structure of civilization is being reared, it must 
be abstained from here to give place to the mat- 
ter more immediately claiming our attention. 
‘The astonishing change effected by the sys- 
tem of internal improvements, in the transition 
of persons and intelligence from place to place, 
has been productive of consequences not easily 
to be calculated. Distances being now estima- 
ted by time instead of miles, the mind and ex- 
ertion of communities, hitherto isolated and de- 
prived the benefits of free intercourse, become 
concentrated in proportion with the increased 
velocity of locomotion. A mutual dependance 
and interchange of commodities is established, 
which, in enlarging ideas and creating wants 
and desires before unknown, must operate be. 
neficially as an incitement to increased activity 
for their accomplishment. It must be borne in 
mind that a portion of the price of every article 
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of necessity or luxury is composed of the cost of 


pene abe it from producer to consumer; and 
consequently, that every reduction in this cost 
must produce a corresponding reduction in the 
price of the article transported. Should this 
portion be considerable in relation to the whole 
price of the manufactured article, it would be 
no difficult matter to demonstrate that its mar- 
ket value would be proportionably lessened ; 
and as lessened, that its consumption would be 
proportionably increased. ‘This observation is 
not confined to the home markets, but will 
likewise apply in its degree to the foreign, giv- 
ing birth thereby to a spirit of competition, 
which alone, on either side, can Stimulate the 
inventive genius of the operator to greater en- 
terprize for the palm of mastery and the attain- 
ment of excellence. 

Another consequence arising from increased 
cheapness and facility of transport, is a fresh 
demand for manufacturing population. All 
manufactured articles, as their uses become 
known, gradually cease to be regarded as lux- 
uries, and enter more generally into the wants 
of every-day life. To meet the increased con- 
sumption necessarily attendant on this state of 
things, an increased number of operators must 
be employed; and this, in its re-action on the 
agricultural interests, will produce an extended 
market for that species of produce. Indeed, 
the benefit to the agriculturist is far greater 
than to the manufacturer ; because the propor- 
tional expense of transporting all productions 
of the soil is much greater than that of trans- 
porting those of the loom, and in many instances 
enters so largely into its whole price as to pre- 
clude its cultivation, except for domestic pur- 
poses. To the agriculturist, therefore, it be- 
comes a matter of still higher import that such 
means be devised as will place him on a more 
equitable footing with his more fortunate neigh- 
bors ; and to this end he should, before the tide 
of prosperity has entirely run out and left him 
a prey to want, in some unfriendly shoal, di- 
rect his remaining energies to the accomplish- 
ment of such improvements of intercourse as 
nature and art may have placed at his disposal. 

It is disagreeable to anticipate even in thought 
what might be the result of a continued depri- 
vation of these facilities to any community, 
where indolence has taken the place of indus- 
try; and vice and misery, its usua! concomi- 
tants, have breathed their pestilential influence 
over the actions of its members. Many a me- 
lancholy picture might be adduced in illustration 
from the experience of other countries, at the 
bare relation of which the heart of the philan- 
thropist would sicken in sorrow; and many a 
parallel might have been deplored as a curse to 
this happy country, had not the soaring genius 
of a Clinton, in defiance of the vulgar prejudi- 
ces of the day, predicted and finally executed 
a work that will command the admiration of 
ages, and stand a cenotaph to perpetuate his 
name to a grateful posterity. 

New-York, 10th Nov. 1833. 
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No. I, 

Sir,—To reflecting minds it is a matter of 
astonishment how little influence the dissemi- 
nation of knowledge on this all important topic 
of interest has exercised in tempering the judg- 
ment of speculators; how little effect it has 
produced in the correction of errors that igno. 
rance alone can palliate ; and how little regard 
it has excited in the present as a warning 
against the experience of the past. This infa-. 
tuation, if so it may be termed, in its effects so 
prejudicial to the true interest of the cause, is 
mainly ascribable to the spirit of rivalry, but 
has of late prevailed to such an extent among 
advocates of different modes of inland commu- 
nication, that, until this spirit be quenched, it is 
much to be feared that examples, however nu- 
merous and fatal their consequences may be, 
will continue to pass by unheeded: the same 
errors will be committed, and the same rewards 
attend the acts of the designing stock-jobber. 
For it is this misplaced excitement that has 
caused the minds of men to stray from the path 
of common sense, and by bias of either one fa- 
vorite project or another, led them into specu- 
lations, and realized blunders and mistakes, 
which, for absurdity and extravagance, can 
scarce find a parallel. It is now time that the 
reign of ignorance should cease, and that intel- 
ligence under the guidance of sound judgment 
should assume the sceptre, to mark out the path 
and direct our exertions to the development of 
those riches which nature has so prolifically 
bestowed on us, 

The beneficial effects resulting from a well 
organized system of internal communications 
are now generally acknowledged by all classes, 
and it is therefore only necessary in this place 
to lay before you an investigation of the differ- 
ent means resorted to for producing those ef- 
fects; and to point out, in as brief a manner as 
the nature of the subject will admit, their par- 
ticular adaptation to the several cases in which 
they may be applied successfully for that pur- 
pose. 

It was not until the time of the ancient Ro- 
mans, that any material improvement was ef- 
fected in the primitive means of intercourse 
between distant places. It was then, when ex- 
tensive military operations demanded addition- 
al facilities for the transportation of armies 
with their necessary accoutrements, that the 
works known under the name of Vie Romane 
were first introduced. ‘These works are uni- 
versally characterized by marks of grandeur, 
permanency and utility, that every succeed. 
ing age has admired, and which the havoc 
of time, during an interval of exceeding two 
thousand years, has scarce been able to efface. 
It may not be deemed irrelevant to our subject 
to occupy a few moments in noticing the mo- 
dus operandi pursued in the construction of 
these noble monuments of antiquity ; which, 
while serving as a parallel to judge that now 
adopted by modern nations, may, at the same 
time, act as a guide to their future improve- 
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ment. As to durability, we cannot hope to 
dispute the paim: and our claim to excellence, 
if any we have, must rest upon improved 
principles as modified by economy in construc- 
tion. It must be remembered that the Romans 
were a warlike nation, despised commerce, and 
placed their whole reliance for maintenance in 
their scabbards ; and in constructing works of 
this character, their advantages in a military 
point of view were alone regarded. If these 
could be made manifest, no obstacles of a fis- 
cal nature could for a moment militate against 
their expectation. Men and means were forth- 
with provided, and the work was soon in a ra- 
pid state of progression. But the revolution 
that has since taken place, in the organization 
of civil society, renders the construction of si- 
milat works in one day next to impossible ; and 
although we may no longer hope to see the 
spirit of former times emulated in the present, 
by the erection of monuments to ennoble our 
country and to record its genius, we may hand 
down to posterity such memorials and devices 
of the present age as the love of gain may 
suggest for the furtherance of individual in- 
terest. . 

But to return to our subject. These ways 
were commenced by making a deep excavation 
of the necessary width. Hither side of this ex- 
cavation was then protected by walls erected 
for the purpose, and crowned with parapets, to 
give solidity to the way, and to serve at the same 
time as an elevation for the convenience of 
those who travelled on foot. The space be- 
tween the walls was then filled with layers of 
different materials, cemented together by a 
mortar made of the volcanic produce called 
puzzalano. Above these materials, thus 
formed into a solid bed, they placed the hardest 
stones that could be procured, constructing 
their salient angles so as to form a large 
mass, and cementing them together as before. 
At certain intervals they placed stones of a 
greater height than the parapets for the conve- 
nience of horsemen. The ways were then or- 
namented with temples, monuments, and 
shrubbery; and the distances marked on 
columns of stone. Some idea may be formed 
of the time and labor bestowed on these works, 
when it is remarked that, in the construction 
of the Appian-way, the hardest quality of stone 
was used that could be procured, which were 
smoothed and squared under the hands of the 
most skilful workmen, and joined together so 
nicely that the lines could scarcely be traced, 
and the appearance for miles was that of a sin- 
gle unbroken slab. 

It is not contemplated in this place to trace 
the history of road making through its different 
gradations down to the present time ; indeed, 
such a narration, independent of its want of in- 
terest, would be but a record of blunders found. 
ed on erroneous systems and mistaken princi- 
ples. Telford and McAdam are undoubtedly 
the individuals of all others the most entitled 
to eommendation for such improvements as 


now exist in the modern method of construc. 
tion, and although the former's plan has since 
entirely given way before that of the latter, it 
still lays claim to some attention as an improve- 
ment on that of his predecessors, and perhaps 
as a preliminary step to the elucidation of those 
principles which were afterwards made known 
by his successor. 

His plan consisted in first paving a founda- 
tion seven or eight inches in depth with rubble 
stone, laid in contact with each other on their 
flat and broadest sides, and paving their sharp 
points up. On these a covering of clean gra- 
vel and very small fragments of stone were laid 
to the depth of four inches, and rammed into 
the interstices of the paving until the whole 
was solidly imbedded in a mass. The road-bed 
presented by this process was sufficiently solid, 
but both more expensive and less enduring 
than that adopted by McAdam ; and on a care- 
ful examination and comparison of the two 
methods, it will appear that it was moreover 
characterized by faults, on the absence of 
which all the fundamental principles of good 
road-making depend; and that, without their 
correction, no road, however faithfully execu- 
ted, could possibly for any length of time re- 
tain its solidity of structure and evenness of 
surface. ‘This, however, may be better ex- 
plained after laying down Mr. McAdam’s plan. 

‘ The stones most generally made use of in 
constructions after this plan are fist and lime- 
stone ; the first because of its greatcr durability, 
the second because of its greater facility of 
amalgamation. ‘These stones are to be broken 
in fragments of not exceeding two inches in 
thickness either way, and laid on a surface 
previously prepared for its reception by a co- 
vering of gravel to the depth of six inches. 
This is called the first layer, and is to remain 
for the space of two months, when a second 
layer of the same material and four inches in 
thickness is to succeed; and again, at the expi- 
ration of two additional months, a third layer, 
in all respects similar to the second, finishes 
the work. Due attention must be observed in 
the interim to preserve the surface even until 
the whole body becomes consolidated,—to pre- 
vent the introduction of round pebbles, which 
render a complete amalgamation of the angu- 
lar stones impossible,—and, above all, to exclude 
from the superstructure, earth, clay, and chalk, 
which, being absorbents, either hold or conduct 
water to the soil, and thereby cause its speedy 
destruction. This system is based on the pre- 
supposition that the native soil, when perfectly 
free from moisture, is capable of emg 
any amount of pressure without yielding. 

moment’s reflection will convince of this fact, 
and once admitted as an axiom, it requires no 
further argument to demonstrate that the soli- 
dity of a road bears no proportion to, and is al- 
together independent of, the thickness of the 
superstructure, and that its permanency, where 
the crust has been rendered perfectly impervi- 
ous to water, depends entirely on the character 
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of the stone used in its construction. It is a. 


misapprehension on this important point that 
has been at the bottom of all the failures in the 
attempts at McAdamization made in this coun- 
try. Stones are broken up in fragments of the 
requisite size, but sufficient care is not ob- 
served in the formation to exclude all such in- 
gredients as can in any way act as conductors 
or absorbents. The mal-effect of the intro. 
duction of such ingredients is almost too obvi- 
ous to need explanation. The moment that 
frost appears, the expansion, by congelation of 
the water absorbed, displaces the materials of 
which the road is composed, and thereby fur- 
nishes a passage to the soil for the deposite of 
under water. Directly this effect is produced 
the soil is effected, gives way, and deprives the 
crust of its natural support, when, as a conse- 
quence, it must necessarily go to ruin. The 
same effect is apparent in Telford’s plan, by 
the introduction of pebbles in the superstruc- 
ture ; and the Romans, though guarding against 
it by the nicest workmanship, were evidently 
ignorant of the fundamental principle, that the 
native soil must ‘sustain the whole pressure of 
the superincumbent weight. 

The time that should elapse between the de- 
position of the different layers of the road is, of 
course, dependent on, and varies with, the 
amount of travel upon it. The principal care 
should be in a due observance that the surface 
of each distinct layer be preserved in a uniform 
state of smoothness, and that the layer be fair- 
ly consolidated before it is charged with the 
superincumbent covering. 

A rigid adherence to these instructions can- 
not fail in producing a road of the greatest du- 
rability and uniformity of surface; and it is 
matter of no little surprize and vexation to us, 
that, notwithstanding the plain and simple man- 
ner in which McAdam has laid down and eluci- 
dated the principles of his system, and the par- 
ticular directions which he has furnished for 
carrying them into execution, men should be 
found so pertinaciously bent on pursuing their 
own crude notions as to disregard them in foto, 
and, in violation of all common sense and ex- 
perience, to multiply absurdities that the merest 
tyro might detect. 

It is reasonable to ascribe the commission of 
these absurdities to the ignorance of superin- 
tendants ; but if not, they must emanate from 
a less venial source: and, in either case, it is 
high time that such measures be taken as will 
place the construction of roads hereafter in 
more competent hands, so as to insure to the 
public, at least, a more satisfactory expenditure 
of their money, than, we regret to add, it has 
been their fate yet to acknowledge. The faults 
in Telford’s plan have been fairly pointed out 
and explained—why not correct them! Mec- 
Adam’s system has been experimentally proved 
to be the best, whether it be regarded as to 
quality, durability, or economy in construc- 
tion—then why not adopt it? 

We might enlarge this subject to a much 
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.greater extent, and numerous examples might 


be adduced in corroboration of what is stated 
above concerning the inefficiency of persons 
engaged in the construction of public roads ; 
but this Journal is already so rich in materials 
of this description, that 1t would be superfluous 
to add any thing further here, and we therefore 
take our leave in recommending the numbers 
alluded to to the careful perusal of all persons 
interested in the subject, with an assurance 
that their time will be fully compensated. 


New-York, Nov. 23, 1833. 





On the Practical Effect of Undulating Rail- 
ways. By J.S. Van De Graarr. To the 
Editor of the American Railroad Journal, and 
Advocate of Internal Improvements. 


Sir,—In several recent numbers of your 
Journal I have observed a controversy, taken 
from the London Mechanics’ Magazine, upon 
the subject of undulating railways. ‘To deter- 
mine the motion of an ordinary car, when pro- 
pelled by any given moving power, upon a gi- 
ven inclined plane, agreeably to the received 
laws of gravity and friction, is a problem Sstrict- 
ly determinable by analytica! computation, and 
it is a little extraordinary that such a subject 
should have remained so long a matter of dis- 
pute, and referred at last to experiment for de- 
cision. ‘The object of the present article is to 
deduce such results from the mathematical 
principles of natural philosophy, as will easily 
guide the engineer to a correct judgment of the 
practical effect of such a railway ; and in order 
to avoid ail those disputes which have arisen 
from the loose and unscientific method of rea- 
soning hitherto given upon this subject, I must 
begin by demonstrating the theorems upon 
which the decision of the question will depend. 


THEOREM I. 

When railroad cars of the usual construc- 
tion are in motion upon straight inclined 
planes, whether they be descending by the force 
of gravity, ascending by the force of inertia, or 
propelled by any moving power: I say, the re- 
sistance to motion, arising from the fricton of 
their axles, will vary in the direct ratio of the 
cosines of the inclinations of the planes; the 
weight of the cars and all other things being 
equcl. 

For in ordinary railroad cars there is no rub- 
bing surface intervening between the point 
where the moving power is applied, and the 
point where its action takes effect upon the 
load ; and, therefore, when such cars are drawn 
upon an ascending plane, the nominal pres- 
sure is that alone which is subject to any rub- 
bing friction at the axle, with the exception 
only of the small force required in giving mo- 
tion to the wheels and axles themselves. And 
in like manner the same thing may be shown 
to be true when the car is descending by the 
force of gravity, or ascending by the force of 
inertia ; and hence the only sensible friction 
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at the axles, in every case, will be that which 
arises from the normal pressure alone, and 
which will be proportional thereto. But the 
normal pressure varies as the cosine of the in- 
clination of the plane: see Courtney’s Trea- 
tise on Mechanics, art. 265.—Therefore, when 
railroad cars of the usual construction,” &c. &c. 
Q. E. D. 

Corol. 1. And hence the friction at the axles 
will offer a reduced resistance to a moving 
power whien the car is situated either upon the 
ascending or descending plane; but the hori- 
zontal and undulating ways are upon perfect 
equality as far as the accelerative force of gra- 
vity is alone connected, and it therefore fol- 
lows, that any moving power considered sepa- 
rately from the effect of gravity, will act upon 
the undulating line with an effect greater than 
upon the horizontal line, in the given ratio of 
radius to the cosines of the inclination of each 
plane. 

Corol. 2. But agreeably to the principles of 
trigonometry, the cosines of all arcs near the 
commencement of the quadrant will differ but 
little from radius, and the utmost practical limit 
of inclination must for many reasons fall with- 
in these arcs; and it therefore follows that the 
available re iction of friction by means of an 
undulating . ud cannot be of any practical utility 
in tran; orting upon railways. It would re- 

uire a:. inclination of 25° 504’ to reduce the 
riction at the axles even one-tenth part less 
than upon a horizontal road; and such an in- 
clination, it is very well known, would be at- 
tended with difficulties in the practical use of 
the road, which would be much more formida- 
ble than the friction at the axle itself. 

Scholium. The above reasoning will obtain 
in reference to cars of every description, when 
they are made to ascend a plane by the force of 
inertia only. But when a car is made to as- 
cend a plane by a force different from inertia, 
it becomes necessary particularly to discrimi- 
nate the points where the power is first ap- 
plied, and where it takes effect upon the load ; 
and it is a neglect of this consideration which 
has led into error a writer whose signature is 
S. D. (page 318, of this number,) when he sup- 
poses the friction at the axle to be a different 
quantity when the car is ascending and de- 
scending. All that is here said must be under- 
stood in reference only to cars whose construc- 
tion is such as to give no rubbing surface in- 
tervening between the point where the power is 
applied and the point where its action takes 
place upon the load. The ordinary railroad 
ear is of this description. But it will be easy 
to see that, with respect to a locomotive engine 
car, the case will be very different as far as the 
axle of the propelling wheels is concerned ; for 
the friction of the bearings of the axle will be 
less when the engine is travelling upon a level 
road than when climbing a plane of any incli- 
nation. Nevertheless, the friction at the axle 
of the propelling wheels upon the plane will be 
Jess than when the engine is drawing a weight 
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upon 2 horizontal road, which requires a force 
of traction equal to the gravity of the engine 
upon the plane. 

In connection with the subject of undulating 
railways, there remains yet another principle to 
be considered. ‘That is, the whole effect of the 
reduced friction at the axle upon the straight 
parts of the planes, as explained in the prece- 
ding theorem, will not be in all cases retained 
in passing the concave surface connecting the 
two planes ; for unless the velocity of the car 
upon the curve be below a certain determinate 
limit, the whole quantity of motion destroyed 
by friction, in passing over the whole length of 
the curve, will exceed the quantity which would 
be destroyed in moving over the corresponding 
distance upon the horizontal road. This I now 
proceed to demonstrate. 

THEOREM II. 

When descending and ascending straight 
planes are connected together by a given con- 
cave circular surface: I say the motion of a 
car, in passing from the descending to the as- 
cending plane, will be impeded by an increase 
of friction at the axle, which will be in a direct 
duplicate ratio of the velocity of the car. 

For, the increase of friction at the axle will 
be proportional to the increase of pressure 
upon it; but the centrifugal force upon the 
curve is a normal pressure, which varies in @ 
duplicate ratio of the velocity.—Therefore when 
descending and ascending straight plancs, &c. 
&c. Q. E. D. 

Corol. 1. It therefore appears that the fric- 
tion at the axle of the car, when situated in the 
middle of the connecting curve, will be greater 
than the friction at the axle when the car 
moves upon horizontal rails, and this will be 
more the case as the car moves with greater 
velocity. 

Such are the principles which must guide 
the engineer in an investigation of the effect of 
the proposed system of undulating railways. 
And in order to determine under what circum- 
stances the ultimate amount of power con- 
sumed by friction upon the two planes and in- 
termediate curve, is greater or less than the 
whole amount consumed by friction in moving 
over the corresponding distance upon the hori- 
zontal road, it would be necessary to enter into 
a minute analytical investigation of the circum. 
stances under which the quantities of motion 
destroyed by friction in the two cases are equal. 
The principles of the differential and integral 
calculus will lead to this investigation without 
difficulty by means of the theorems given above, 
and which, therefore, for the sake of brevity, I 
may omit, for the results already given are 
sufficient to show that a material reduction of 
friction cannot be obtained by the undulating 
plan of construction, without i planes 
whose inclinations are altogether inadmissible 
in the practical use of railways. 

Although the chief object of the above inves- 
tigation was an inquiry into the effects of an 
undulating railway, yet it may be observed, 
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that by means of the principles here demon- 
strated, it will be easy to deduce more accurate 
formulas for determining the amount of power 
required in moving railroad cars up an inclined 
plane, than has hitherto been given by Mr. 
Wood, and other writers. 
Very respectfully, 
J.S. Van De GraarF. 
Lexington, Ky. Nov. 15, 1833. 
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Mechanical Quadrature of the Circle. By 


Witiram Bappetry. [From the London 
Mechanics’ Magazine. | 
Str,—The accompanying diagram ex- 
hibits a mechanical quadrature of the circle 
effected by Mr. Heaton, which I believe to 
be quite original ; the rule thereby obtained 
is sufficiently accurate for all practical pur- 
poses. From a piece of carefully rolled 
sheet brass was cut out a circle 1°9 inches 
diameter, and a square of 1-7 inches. On 
weighing them they were found to be of ex- 
actly the same weight, which proves that 
as each are of the same _ thickness, the 
surfaces must also be precisely similar. The 
rule, therefore, is that the square is to the 
circle as 17 is to 19. Mr. Heaton made a 
number of experiments before he hit upon 
the right measurement, which he has at 
length determined with as much accuracy as 
the case will admit of. 
I am, sir, yours, very respectfully, 
Wiriram Bappetey. 
London, Aug. 19, 1833. 





InDELIBLE CoLortnc.—In impregnating, 
in an even manner, the surface of cloth with 
a solution of nitrate of silver, and after dry- 
ing it immersing the cloth ina solution of hy- 
drochlorate, or of chloride of lime, chloride 
of silver is formed, which adheres strongly 
to the fibre, and if afterwards the cloth is 
exposed to the light, it immediately acquires 
a bluish gray tint, very clear and agreea- 
w2 
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ble, which resists the action of chlorine, 
ammonia, &c. In order that it may be per- 
fectly uniform, the whole piece must recejve 
the action of the sun’s rays at the same time. 
—[M. Robiquet, Jour. de Pharm.] 





Extineuisnine Frres sy Steam.—On 
Thursday night an experiment, calculated to 
show the utility of steam in extinguishing 
fires, was exhibited at Mile End, Glasgow, on 
the premises of Mr. Clark. In a house fif- 
teen feet by fifteen feet and ten high, com- 
bustible materials were put in the four corners 
and centre, and set on fire, and allowed to 
burn till the flames reached a height of about 
nine or ten feet; steam was theu admitted 
into the house, which extinguished the flames 
in less than two minutes, and on opening the 
door in a few minutes after, the burning was 
found to be completely extinguished.—[Scot- 
tish Guardian. | 





Mecuanics 1n Curna.—lIt is said there 
are in China, 25,000 shoemakers; 15,000 
weavers; 16,000 carpenters and cabinet- 
makers ; and 7,000 lapidaries, or cutters of 
precious stones. 





Law or Parents—ImportanT DeEcis10n.— 
Boston, Nov. 7.—An important patent case has 
been tried before the United States District 
Court, Judge Story, sitting in this city. It was 
an action for an infringement of a patent right 
in a machine for the manufacture of paper. 
The plaintiff was John Ames, of Springfield, 
one of the oldest and most extensive paper 
manufacturers in the United States, and the 
defendants, Howard & Lathrop, b gow! makers. 
Counsel for the plaintiff, B. Rand, and William 
Bliss ; for defendants, Fletcher and Geor 
Bliss. 'The case was opened Wednesday week, 
and occupied the court until Tuesday after- 
noon. It was argued with great zeal and abili- 
ty by the counsel, and Judge Story’s charge was 
minute and unequivocally in favor of the plain- 
tiff. The jury gave a verdict for the plaintiff— 
damages $412.50. 

It is understood that the case will be carried 
up to the Supreme Court. It is said to be the 
most important patent case ever tried here, ow- 
ing to the value of the machine, and the extent 
to which it has been appropriated by others. 
Mr. Ames invented the machine, and made his 
specification in 1828, but owing to some defect 
in the specification, his patent right did not 
accrue. Recently Congress passed an act re. 
viving old inventions, the benefit of which had 
been lost to their authors, by new specifica. 
tions. Mr. Ames complied with this law, and 
revived his old patent in 1833. In the meantime 
his machine had become almost universally 
used in the paper manufacture all over the 
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United States. It had superseded every other 
machine but one, and it is said that a capital of 
four millions is invested in the manufacture of 
paper, carried on by this invention. Its value 
may be supposed from the fact that it will take 
from the pulp and throw out a sheet of paper 
er minute. 
The defendants were not aware that they 
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were infringing a patent right, but the judge 
charged the jury that this made no difference 
as to the actual infringement. ‘The action was 
brought for the use of two machines, and if 
the plaintiff is sustained on the appeal to the 
Supreme Court, a similar action will be main- 
tained against all who use the invention with- 
out the consent of the patentee. 


METEOROLOGICAL RECORD, KEPT IN THE CITY OF NEW-YORK, 
From the 10th day of November to the 9th of December, 1833, inclusive. 
[Prepared expressly for the Mechanics’ Magazine and Register of Inventions and Improvements.] 
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Date. Hours. mometr ter. Winds. Wind. lwhat direction Weather. 
Nov’r.10..} 6a.m.) 49 30.95 | wsw—wnw | light clear 
10 53 30.00 WNW moderate | 
2p.m.| 57 | 30.01 | w—wsw | light | 
6 52 | 30.06 wsw | 
10 49 30.11 Re 
* 11.) Gam) 45 | 30.17 | 7 | whys  /fair 
10 50 | 30.16 | SSW | wsw “s 
2p.m.| 58 | 30.10 | s—ssE cloudy —rainy 
6 52 | 30.00 * | rain 
10 53 | 29.88 s pie | lrainy 
“ 12..|6a.m.| 47 | 29.71 sw moderate | cloudy 
10 58 29.68 wsw—w fresh —rainy 
2p.m.j) 60 | 29.70 w gale | fair 
6 52 | 29.82 2 strong clear 
10 45 | 29.90 Wwsw aa 
“ 13..) 6a.m.) 41 | 29.97 | ..—wbys | moderate a 
10 46 | 29.99 w strong | WNW fair 
2p.mj} 50 | 29.98} w—wsw fresh | se 
6 47 | 29.938 Wwsw moderate | clear 
10 45 29 .99 Ps 
“% 44...) 6a.m.j) 42 29.90 SSW - 
10 51 | 29.85 8 ee sw fair 
2p.m. 58 | 29.75 s fresh ssw 
6 54 29 65 moderate i 
10 49 | 29.58 ‘4 light én s 
“ 35..)6a.m) 43 | 29.48 Wwsw moderate bs cloudy 
10 44 | 29.50 os ..—wWwsw _|rainy —fuir 
2p.m| 47 | 29.54 fresh wsw 
6 44 29.58 | on clear 
10 40 | 29.69 | moderate bi 
“ 16..|6a.m) 33 | 29.77 | ; fair 
10 39 | 29.80 | sw by w = sw 4 
2p.m); 43 | 29.79; wsw fresh - fair 
6 36 | 29.80 - cals sw by w ; 
10 34 | 29.84 | sw by w 
“ 17..| 6a.m) 32 | 29.84 si a 
10 36 | 29.84 wsw ai wsw —squally 
2p.m.| 41 | 29.78 = moderate 
6 39 | 29.76 . 
10 38 | 29.82 ae .3 
* 18..)6a.m.) 35 | 29.98 | sw byw clear 
10 41 | 30.04 | wnw—w NNW 
2p.m.j} 44 | 30.05 Ww w fair 
6 40 30.12 w bys 
10 36 | 30.18 “ye wsw *F. 
“ 49..| 6am.) 29 | 30.25 NW clear 
10 36 | 30.25 NW fair 
2p.m.; 40 | 30.21 aa - 
6 37 | 30.25 fresh 
10 34 | 30.28 - 
,“ 20..)6a.m) 31 | 30.37 wsw moderate w bys os 
10 35 | 30.40 NW $e w cloudy 
2p.m.} 40 | 30.42 ue 
6 37 | 30.47 fair 
10 34 | 30.50 + clear 
“ @1..) 6a.m.| 32 | 30.50 NNE cloudy 
10 38 | 30.46 E by N fresh os 
2p.m.| 44 | 30.41 SSE o SE 
6 44 | 30.35 on 
10 44 | 30.30 moderate - 
" 92,.16a.m.| 44 | 30.05 ell \rainy 
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_ CITY OF NEW-YORK—co NTINUED. 
















- |)Barome- re. Strength of | Clouds from , 
i Date. Hours. mometr| tor Winds. Wind. J saa pCa Weather. 
Nov. 22..|10a.m.| 44 30.00 ESE moderate | sw ‘rainy 
2p.m.| 40 29.95 N rein 
6 42 | 29.90 NNW fair 
10 40 | 29.89 _ _ 
“ 93..16a.m.| 36 | 29.90 wsw wsw , 
10 40 | 29.94 e- clear —srmoky 
2p.m.| 46 | 29.90 w bys ee 
‘ 6 44 | 29.97 |wnw—wsw Rag 
10 42 30.05 Wwsw oe | - 
“ 94..|6a.m.| 40 30.18 bee light cloudy 
10 43 30.19 Ww ae fair 
2p.m.| 46 30.15 |w by s-sw-w| moderate cloudy 
6 42 | 30.15 | sw byw os 
10 42 | 30.12 oi light hazy —rain 
“ 25..16a.m.} 40 | 29.90 NE by E moderate ov rain 
10 41 | 29.83 - fresh ENE scud from ENE 
2p.m.| 38 29.70 ~ 
6 38 29.60 strong ms he 
10 37 | 29.58 sua moderate vi cloudy —rainy 
“ 26..| 6a. 35 29.71 WNW om wsw sin 
10 36 | 29.81 strong fair 
a 2 p. 36 | 29.91 os ms 
6 35 30.80 clear 
10 34 30.10 Pe ce ee 
“ 97..16a.m.| 33 30.15 Sw moderate ssw fair 
10 40 | 30.20 
2 p. 44 | 30.01 os 
6 41 | 29.99 i -" 
10 40 | 30.03 2 light clear 
“ 28..16a.m.| 38 | 30.18 WNW es - 
if 10 40 | 30.21 wi moderate w byw {fair 
5 2p.m.| 40 | 30.23 w by N “a 
: 6 39 | 30.31 Ay © 
i 10 35 30.30 as a 
“ 29..16a.m.| 31 | 30.30 ENE ‘4 cloudy —smoky 
10 36 30.25 as ssw a? — .. 
+) p. m. 42 30.21 E —_ 
6 43 30.20 mS ap -- 
10 42 30.20 - fair 
; “ 30..)6a.m.| 45 | 30.10 ENE rainy —cloudy 
10 45 | 30.10 ne be cloudy —rainy 
2p.m.| 41 | 30.05 | wEe—NNE fresh NNE rain 
6 40 30.05 NNE — 
10 39 | 30.05 N is cloudy 
Decem.1..| 6a.m.} 39 | 30.03 NNW moderate NNW aa 
10 41 | 30.07 NW light a ee 
2p.m.| 45 | 30.03) ..—nnw |.. — mod.| wNw—Nnw [fair 
6 40 | 30.07 nNw  |mod.—light| NNw aa 
10 39 | 30.09 os a clear 
“ 2..16am| 36 | 30.18 | nw—nnw light wsw fair 
10 38 | 30 23 NNW MA a ‘ 
2p.m.| 42 | 30.20 N—NNE__|light--mod. } ae cloudy 
‘. NNE—ENE 
6 40 | 30.35 NE moderate rainy 
10 39 | 30.27 ws fresh “i 
“ 3..)6a.m.| 40 | 30.30 Ine by e—ENE : ENE cloudy 
10 41 ie +.“ : rainy 
2p.m.j 4¢ ° NE E és : 
get 41 | 30.35 7 + 
10 41 30.35 - Wi ae 
“ 4..16a.m| 39 | 30.34 NE moderate wsw 
30.36 | N byw faint i 
30.38 | nnw—wsw - n—slow {fair —cloudy 
~ . = Wwsw—N NNW cloudy 
30 39 N NW +s —fair —cloudy 
: WNW 
30.39 | NNW—N n—slow ” i —fair 
ao N fair - 
. NNE rerun 
30 40 light NNW 
30.41 
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CITY OF NEW-YORK—continvep. 





Ther- 
































| Barome- * | Strength of | Clouds from ; 
Date. Hours. iamaial “hen | Winds. Wind. f hye ditcetion | Weather, 
— err \———_— _—— 
Decem.7..); 6a.m.} 32 | 30.49 | NE moderate | ; al \cloudy 
| j NNW 
10 34 | 30.50 | :— | heise 
ae Sia 
2p.m.| 38 | 30.49 bop pd. an —cloudy 
| >) } 
6 37 | 30.48 —s cloudy 
10 37 | 30.50 | we | .-—fresh [ ~ ' 
“« 8..| 6a. m. 41 30 . 30 | ENE jit"h—strong| E lrainy —scuds from E 
10 43 | 30.28 strong--gale| ENE ar —rain 
| ( gale— ) | ( smod'te ) | 
2p.m.| 42 | 30.11 ‘ | ; strong ¢ | { se—brisk jrain at 4-clouds partially open, and strong 
lo —gale )! ( exx-swit ) [gale* 
6 43 | 30.88 |..—NE—NNE|/fresh-mod .| jcloudy —hazy 
10 41 30.81 N by E moderate hazy —fair 
“  9..1 6a.m.) 37 | 30.97 | sw—wsw fresh ; Fees fair 
NW 
10 40 30.95 | wsw ie ——* 7 
: p. m. rs a - és Wsw cloudy 
é 30.9% 7 ea sf fair 
10 39 | 30.98 | ss 








In October the, observations of winds fomthe North-Eastern quarter, were 15j—from the South-Eastern, 23—from 
the South-Western, 54—from the North-Western, 44. 

The observations of the direction of clouds or higher current, for the same month. were as follows : From the North- 
Eastern quarter, 12—from the South-Eastern, 5—from the South-Western, 77—from the North-Western, 33. 

Maximum of the barometer 30.52 in.—Minimum, 29.30 in—Range, 1.22 in. 

In November, the observations of winds are, from the North-Eastern quarter, 22—from the South-Eastern, 11—from 
the South-Western, 74—from the North-Western, 36. 

The higher currents during the same month were, from the North-Eastern quarter, 5—from the South-Eastern, 4— 
from the South-Western, 62—from the North-Western, 36. 

Maximum of barometer 30.57 inches—Minimum, 29.483—Range, 1.09 inches. 

* At Middletown, Connecticut, a distance of one hundred miles to windward, the crisis of the storm, on Sunday, 8th 
of December, was near five hours /ater than in this city. 








METEOROLOGICAL RECORD, KEPT AT AVOYLLE FERRY, RED RIVER, LOU. 
For the month of October, 1833—(Lat. 31.10 N., Long. 91.59 W. nearly.» 
[Prepared for the Mechanics’ Magazine and Register of Iaventions and Improvements.] 




















Date. Thermometer. 
Wind. Weather, Remarks, &c. 
1833. “tae Noon. | Night. 
Oct’r 1} 65 7 68 NW clear—purple figs fine, gathered the last ripe 

« 2 34 72 68 calm ei 

“« 3 56 7 71 ra .. —Ked River rising 

“« 64 «658 75 71 - ot 

“« 5] 62 78 73 s—light jcloudy—evening, shower—from 8 p. m. steady heavy rain all night 
“ 6} 70 76 63 calm .. —and heavy showers all day 

mo. We ee 65 62 NE ..  mMorning--—wind from N to Nw—evening clear 
« 8 48 68 61 calm jclear 

« gj 59 72 68 o% .. all day 

“ 410! 56 73 69 - .. —night cloudy 

« 1} 60 74 72 8 .. —foggy morning—clear day 

“ 42) 70 74 67 n—high | .. all day—night calm 

“ 13) 52 72 67 calm 2 * . 

“ 14) 59 76 7 8 cloudy—sho"W’er at night 

« 45! 70 80 79 oa joe _ «+ —and sunshine all day—night clear 
“ 16 76 85 77 ..—high jclear—flying clouds—evening showers 

“ 47) 63 70 61 | w to Nw {cloudy morning—from 10 a. m. clear and high wind 


“ yg} 45 59 55 N clear—rain at night 
“ 49] 47 57 56 | ..—light jcloudy 
“« 99 43 49 44 ..—high jclear 


“« 9]) 39 50 46 _ .. —white frost light 
« 99) 33 48 47 ee .. severe 


“« 93) 40 65 63 s—light | ..— .. -. light—evening calm and cloudy 
“« O4) 54 75 73 ss . —evening calm and clear 

“ 95 63 70 58 NE ke 
“ 26) 42 68 61 | se—light | ‘ 
“ Q7| 47 73 70 calm . i 
« 928! 50 63 50 n—high 

















“ 99) 39 54 49 calm ef —light white frost 
« 301 33 64 54 he .. —severe .. .. —Red River st a stand 
“ 31 45 67 60 ee te —light —* 








Red River is now within 11 feet of high water mark—rose this month, 13 feet 2 inches. 










































